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UN' y STATES ENVIRONMENTAL PROTECT! AGENCY 

Dr. Russell P. Schneider 
Senior Director, Regulatory Affairs and Policy 
Monsanto Company 
1300 I Street, NW, Suite 450 East 
Washington, DC 20005 

Re: Monsanto Company, MON 89034 
EPA Registration No. 524-575 

DEC 1 5 2008 

Amendment to Allow for 5% Structured Refuge in the Com Belt (Non~Cotton Growing 
Regions) for Com Borers 
Submission dated 06/1112008 

Dear Dr. Schneider: 

The amendment referred to above, submitted in connection with registration under Section 
3(c)(7)(A) of the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), as amended, is 
acceptable provided that you comply with the following tenus and conditions. 

1) The subject registration will automatically expire on midnight September 30, 2010. 

2) The subject registration will be limited to MON 89034 in field or sweet com. Further, MON 
89034 sweet com may only be sold directly to processors or through commercial dealers to 
large growers. MON 89034 sweet corn must not be sold to small roadside or home growers. 

3) Submit/cite all data required for registration of your product under FIFRA § 3(c)(5) when the 
Agency requires registrants of similar products to submit such data. 

4) This plant~incorporated protectant may be combined through conventional breeding with 
other registered plant-incorporated protectants that are similarly approved for use in 
combination, through conventional breeding, with other registered plant-incorporated 
protectants to produce inbred com lines and hybrid com varieties with combined pesticidal 
traits. 
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5) Submit the following data in the time frames listed: 

OPPTS Guideline/ Required Data 
Study Type 
Residue Analytical For event MON 89034 com, an independent lab validation of 
Method- Plants the analytical method for the detection of Cry2Ab2 and/or 
(OPPTS 860. 1340) CrylA.l 05. You must also agree to provide to the EPA 

laboratory (Ft. Meade, MD) methodology and/or reagents 
necessary for validation of such analytical method within 6 
months from the date that the Agency requests them. 

Aquatic A 7-14 day Daphnia study as per the 885 Series OPPTS 
Invertebrate Acute Guidelines needs to be performed. Alternatively, a dietary 
Toxicity Testing, study of the effects on an aquatic invertebrate, representing 
Freshwater the functional group of a I eaf shredder in headwater streams, 
Daphnids (OPPTS can be performed and submitted in lieu of the Daphnia study. 
885.4240)_ 
Insect Resistance Monsanto must provide additional information on cross-
Management- resistance of CrylA.l 05 and Cry lAc (preferably including 
Resistance binding site models and use of resistant colonies) for the 
Monitoring target pests and determine how such cross-resistance may 

impact the durability ofMON 89034, including any impacts 
in the southern cotton-growing areas. The CrylA.l 05 
protein is a chimeric protein consisting of Domains I and II 
and the C-terminus of Cry lAc. It is important to address not 
only the likelihood of cross-resistance potential of 
CrylA.l 05 and Cry lAb and, similarly, CrylA.105 and 
Cry2Ab2 (which was done by Monsanto) but also that of 
CrylA.105 and Cry lAc. 

Insect Resistance Baseline susceptibility studies and/or a discriminating 
Management - concentration assay are required for the CrylA.l 05 protein 
Resistance against European com borer (ECB), Southwestern com borer 
Monitoring (SWCB), and com earworm (CEW) and for the Cry2Ab2 

protein against SWCB and CEW. 

Due Date 

4/112009 

4/112009 

411/2009 

411/2009 
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OPPTS Guideline/ Required Data 
StudvType 
Insect Resistance To support sweet com uses, baseline susceptibility studies 
Management - must be conducted on fall armyworm (FA W) populations 
Resistance collected from sweet com growing areas. Monitoring studies 
Monitoring will be conducted on FA W populations collected from sweet 

com distribution areas in states in which Monsanto MON 
89034 and/or MON 89034 x MON 88017 sweet corn 
plantings exceed 5,000 acres. The collected populations of 
FA W will be monitored for changes in susceptibility to the 
QrylA.l05 and Cry2Ab2 proteins. 

Due Date 

4/1/2010 

6) The Insect Resistance Management (IRM) terms and conditions for this product are as 
follows. 

The required lRM program for MON 89034 must have the following elements: 

• Requirements relating to creation of a non-Bt com and/or non-lepidopteran resistant 
Bt com refuge in conjunction with the planting of any acreage ofMON 89034 field com; 

• Requirements for Monsanto to prepare and require MON 89034 users to sign 
"grower agreements," which impose binding contractual obligations on the grower to 
comply with the refuge requirements; 

• Requirements regarding programs to educate growers about IRM requirements; 

• Requirements regarding programs to evaluate and promote growers' compliance with 
IRM requirements; 

• Requirements regarding programs to evaluate whether there are statistically 
significant and biologically relevant changes in target insect susceptibility to Cry1A.l 05 
and Cry2Ab2 proteins in the target insects; 

• Requirements regarding a "remedial action plan," which contains measw:es Monsanto 
would take in the event that any field relevant insect resistance was detected as well as to 
report on activity under the plan to EPA; 

• Submit annual reports on units sold by state (units sold by county level will be made 
available to the Agency upon request), IRM grower agreement results, and the 
compliance assurance program including the education program on or before January 
31st each year, beginning in 2010. 
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a) Refuge Requirements for MON 89034 Field Corn 

These refuge requirements do not apply to seed increase/propagation of inbred and hybrid seed 
corn up to a total of20,000 acres per county and up to a combined United States (U.S.) total of 
250,000 acres per plant-incorporated protectant (PIP) active ingredient per registrant per year. 
Furthermore, these refuge requirements do not apply to commercial hybrid sweet com. 

]) Corn-Belt Refuge Requirements 

For MON 89034 field com grown outside cotton-growing areas (e.g., the Com Belt), grower 
agreements (also known as stewardship agreements) will specify that growers must adhere to the 
refuge requirements as described in the grower guide/product use guide and/or in supplements to 
the grower guide/product use guide. 

• Specifically, growers must plant a structured refuge of at least 5% non-Bt com and/or 
non-lepidopteran resistant Bt com that may be treated with insecticides, as detailed 
below, to control lepidopteran stalk-boring and other pests. 

• Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), perimeter strips, and strips across the field. 

• External refuges must be planted within Y2 mile. 

• When planting the refuge as strips across the field or as perimeter strips, refuges must be 
at least 4 consecutive rows wide. 

• Insecticide treatments for control ofECB, CEW, SWCB, and other lepidopteran target 
pests listed on the label, grower guides, or other educational material may be applied 
only if economic thresholds are reached for one or more of these target pests. Economic 
thresholds will be determined using methods recommended by local or regional 
professionals (e.g., Extension Service agents or crop consultants). Instructions to 
growers will specifY that microbial Bt i_nsecticides must not be applied to non-Bt com 
and/or non-lepidopteran resistant Bt com refuges. 
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2) Cotton-GrowingA1·ea Refuge Requirements 

For MON 89034 field com grown in cotton-growing areas, grower agreements (also known as 
stewardship agreements) will specify that growers must adhere to the refuge requirements as 
described in the grower guide/product use guide and/or in supplements to the grower guide/ 
product use guide. 

• Specifically, growers in these areas must plant a structured refuge of at least 20% non-Bt 
com and/or non-lepidopteran resistant Bt com that may be treated with insecticides, as 
detailed below, to control lepidopteran stalk-boring and other pests. 

• Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), perimeter strips, al).d strips across the field. 

• External refuges must be planted within Y2 mile. 

• When planting the refuge as strips across the field or as perimeter strips, refuges must be 
at least 4 consecutive rows wide. 

• Insecticide treatments for control ofECB, CEW, SWCB, and other lepidopteran target 
pests listed on the label, grower guides, or other educational material may be applied 
only if economic thresholds are reached for one or more of these target pests. Economic 
thresholds will be determined using methods recommended by local or regional 
professionals (e.g., Extension Service agents or crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-Bt com 
and/or non-lepidopteran resistant Bt com refuges. 

• Cotton-growing areas include the following states: Alabama, Arkansas, Georgia, 
Florida, Louisiana, North Carolina, Mississippi, South Carolina, Oklahoma (only the 
counties of Beckham, Caddo, Comanche, Custer, Greer, Harmon, Jackson, Kay, Kiowa, 
Tillman, Washita), Tennessee (only the counties of Carroll, Chester, Crockett, Dyer, 
Fayette, Franklin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, Lincoln, 
Madison, Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of Carson, 
Dallam, Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and 
Sherman), Virginia (only the counties of Dinwiddie, Franklin City, Greensville, Isle of 
Wight, Northampton, Southampton, Suffolk City, Surrey, Sussex), and Missouri (only 
the counties of Dunkin, New Madrid, Pemiscot, Scott, and Stoddard). 
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b) PostwHarvest Requirements for MON 89034 Sweet Corn 

Sweet com is hruvested long before field com. Therefore, if the sweet com stalks remaining in 
the field and any insects remaining in the stalks are destroyed shortly after hruvest, a refuge is 
not needed as a part of the IRM program for sweet com. Growers must adhere to the following 
types of crop destruction requirements as described in the grower guide/product use guide and/or 
in supplements to the grower guide/product use guide. 

• Crop destruction must occur no later than 30 days following hruvest, but preferably 
within 14 days. 

• The allowed crop destruction methods are: rotary mowing, discing, or plow-down. Crop 
destruction methods should destroy any surviving resistant insects. 

c) Grower Agreements for MON 89034 

1) Persons purchasing MON 89034 must sign a grower agreement. The term "grower 
agreement" refers to any grower purchase contract, license agreement, or similar legal 
document. 

2) The grower agreement and/or specific stewardship documents referenced in the grower 
agreement must clearly set forth the terms of the current IRM program. By signing the 
grower agreement, a grower must be contractually bound to comply with the requirements of 
the IRM program. 

3) Monsanto must integrate this registration into the current system used for their other Bt com 
PIPS, which is reasonably likely to assure that persons purchasing MON 89034 will affirm 
annually that they are contractually bound to comply with the requirements of the IRM 
program. 

4) Monsanto must continue to use their current grower agreement. If Monsanto wishes to 
change any part of the grower agreement or any specific stewardship documents referenced in 
the grower agreement that would affect either the content of the IRM program or the legal 
enforceability of the provisions of the agreement relating to the IRM program, thirty days 
prior to implementing a proposed change, Monsanto must submit to EPA the text of such 
changes to ensure that it is consistent with the terms and conditions ofthe amendment. 

5) Monsanto must integrate this registration into a current system, which is reasonably likely to 
assure that persons purchasing MON 89034 sign grower agreement(s). 

6) Monsanto shall maintain records of all MON 89034 grower agreements for a period ofthree 
years from December 31st of the year in which the agreement was signed. 
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7) Beginning on January 31,2010 and annually thereafter, Monsanto shall provide EPA with a 
report showing the number of units ofMON 89034 com seeds sold or shipped and not 
returned, and the number of such units that were sold to persons who have signed grower 
agreements. The report shall cover the time frame of the twelve~month period covering the 
prior August through July. Note: The first report shall contain the specified information 
from the time frame starting with the date of registration and ending July 31, 2009. 

8) Monsanto must allow a review of the grower agreements and grower agreement records by 
EPA or by a State pesticide regulatory agency if the State agency can demonstrate that 
confidential business information, including names, personal infonnation, and grower license 
number, will be protected. 

d) IRM Education and Compliance Monitoring Programs for MON 89034 

1) Monsanto must design and implement a comprehensive, ongoing IRM education program 
designed to convey to MON 89034 users the importance of complying with the IRM 
program. The program shall include information encouraging MON 89034 users to pursue 
optional elements of the IRM program relating to refuge configuration and proximity to 
MON 89034 fields. The education program shall involve the use of multiple media, e.g. 
face~to~face meetings, mailing written materials, EPA~reviewed language on IRM 
requirements on the bag or bag tag, and electronic communications such as by Internet, radio, 
or television commercials. Copies of the materials will be provided to EPA for its records. 
The program shall involve at least one written communication annually to each MON 89034 
user separate from the grower technical guide. The communication shall inform the user of 
the current IRM requirements. Monsanto shall coordinate its education programs with 
educational efforts of other registrants and other organizations, such as the National Com 
Growers Association and state extension programs. 

2) Annually, Monsanto shall revise, and expand as necessary, its education program to take 
into account the information collected through the compliance survey required under 
paragraphs 6a or 6b and from other sources. The changes shall address aspects of grower 
compliance that are not sufficiently high. 

3) On January 31, 2010, Monsanto must provide a report to EPA summarizing the activities 
carried out under the education program for the prior year. Annually thereafter, Monsanto 
must provide EPA any substantive changes to its grower education activities as part of the 
overall IRM compliance assurance program report. Monsanto must either submit a separate 
report or contribute to the report from the industry working group, Agricultural 
Biotechnology Stewardship Technical Committee (ABSTC). 
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4) Monsanto must design and implement an ongoing IRM compliance assurance program 
designed to evaluate the extent to which growers purchasing MON 89034 are complying 
with the IRM program and that takes such actions as are reasonably needed to assure that 
growers who have not complied with the program either do so in the future or lose their 
access to MON 89034. Monsanto shall coordinate with other Bt com registrants in designing 
and implementing its compliance assurance program and integrate this registration into the 
current compliance assurance program used for their other Bt com PIPS. Other required 
features ofthe program are described in paragraphs 5- 15 below. 

5) Monsanto must establish and publicize a ''phased compliance approach," i.e., a guidance 
document that indicates how they will address instances of non-compliance with the terms of 
the IRM program and general criteria for choosing among options for responding to any non
compliant growers. While recognizing that fo~ reasons of difference in business practices 
there are needs for flexibility between different companies, Monsanto must use a consistent 
set of standards for responding to non-compliance. The options shall include withdrawal of 
the right to purchase Monsanto com PIP products for an individual grower or for all growers 
in a specific region. An individual grower found to be significantly out of compliance two 
years in a row would be denied sales of Monsanto com PIP products the next year. 
Similarly, seed dealers who are not fulfilling their obligations to inform/educate growers of 
their IRM obligations will lose their opportunity to sell Monsanto com PIP products. 

6a) MON 89034 Field Com: The IRM compliance assurance program shall include an annual 
survey, conducted by an independent third party, of a statistically representative sample of 
growers ofMON 89034 field com who plant the vast majority of all com in the United States 
and in areas in which the selection intensity is greatest. The survey shall consider only those 
growers who plant 200 or more acres of com in the Com-Belt and who plant 100 or more 
acres of com in com-cotton areas. The survey shall measure the degree of compliance with 
the IRM program by growers in different regions of the country and consider the potential 
impact of non-response. The sample size and geographical resolution may be adjusted 
annually, based upon input from independent marketing research firms and academic 
scientists, to allow analysis of compliance behavior within regions or between regions. The 
sample size must provide a reasonable sensitivity for comparing results across the United 
States. 

6b) MON 89034 Sweet Corn: The IRM compliance assurance program shall include an armual 
survey of all MON 89034 sweet com customers who purchase 5 or more bags ofMON 
89034 sweet com. The survey shall measure the degree of compliance with the IRM 
program, identifY the response rate (e.g., the percent ofMON 89034 sweet com acres 
covered by the responses), and consider the potential impact of non-response. An 
independent third party will participate in the design and implementation of the survey. Data 
and information derived from the annual survey will be audited by an independent third 
party. 
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7) The survey shall be designed to provide an understanding of any difficulties growers 
encounter in implementing IRM requirements. An analysis of the survey results must 
include the reasons, extent, and potential biological significance of any implementation 
deviations. 

8) The survey shall be designed to obtain grower feedback on the usefulness of specific 
educational tools and initiatives. 

9a) MON 89034 Field Com: Monsanto shall provide a final written summary ofthe results of 
the prior year's survey (together with a description of the regions, the methodology used, 
and the supporting data) to EPA by January 31 51 of each year, beginning in 2010. 
Monsanto shall confer with other registrants and EPA on the design and content of the 
survey prior to its implementation. 

9b) MON 89034 Sweet Com: Monsanto shall provide a written summary of the results of the 
prior year's survey (together with a description of the methodology used and the supporting 
data) to EPA by January 31" of each year, beginning in 2010. Monsanto shall confer"with 
EPA on changes to the design and content of the survey prior to its implementation. 

I 0) Annually, Monsanto shall revise, and expand as necessary, its compliance assurance 
program to take into account the infonnation collected through the compliance survey 
required under paragraphs 6a through 8 and from other sources. The changes shall 
address aspects of grower compliance that are not sufficiently high. Monsanto must 
confer with the Agency prior to adopting any changes. 

11) Monsanto shall conduct an annual on-fann assessment program. Monsanto shall train its 
representatives who make on-fann visits with growers ofMON 89034 to perfonn 
assessments of compliance with IRM requirements. There is no minimum com acreage size 
for this program. Therefore, growers will be selected for this program from across all fann 
sizes. In the event that any of these visits result in the identification of a grower who is not 
in compliance with the IRM program, Monsanto shall take appropriate action, consistent 
with its "phased compliance approach," to promote compliance. 

12) Monsanto shall carry out a program for investigating legitimate "tips and complaints" 
that its growers are not in compliance with the IRM program. Whenever an investigation 
results in the identification of a grower who is not in compliance with the IR.M program, 
Monsanto shall take appropriate action, consistent with its "phased compliance approach." 

13) !fa grower, who purchases MON 89034 for planting, was specifically identified as not being 
in compliance during the previous year, Monsanto shall visit with the grower and evaluate 
whether the grower is in compliance with the IR.M program for the current year. 
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14) Beginning January 31, 2010 and annually thereafter, Monsanto shall provide areport to EPA 
summarizing the activities carried out under their compliance assurance program for the 
prior year and the plans for the compliance assurance program during the current year. The 
report will include information regarding grower interactions (including, but not limited to, 
on-farm visits, verified tips and complaints, grower meetings and letters), the extent of non
compliance, corrective measures to address the non-compliance, and any follow-up actions 
taken. Monsanto may elect to coordinate information with other registrants and report 
collectively the results of compliance assurance programs. 

15) Monsanto and the seed com dealers for Monsanto must allow a review of the compliance 
records by EPA or by a State pesticide regulatory agency if the State agency can demonstrate 
that confidential business information, including the names, personal information, and 
grower license number of the growers will be protected. 

e) Insect Resistance Monitoring and Remedial Action Plan for MON 89034 

The Agency is imposing the following conditions for the CrylA.l 05 and Cry2Ab2 toxins 
expressed in MON 89034 : 

Monsanto will monitor for resistance to CrylA.105 and Cry2Ab2 expressed in MON 89034. 
The monitoring program shall consist of two approaches: (1) focused population sampling and 
laboratory testing and (2) investigation of reports ofless-than expected control oflabeled insects. 
Should field relevant resistance be confirmed, an appropriate resistance management action plan 
will be implemented. 

(1} Focused Population Sampling 

Monsanto will develop and ensure the implementation of a plan for resistance monitoring for 
Spodopterafrugiperda (fall armyworm or FAW) in counties in which MON 89034 and/or MON 
89034 x MON 88017 sweet com acreage exceeds 5,000 acres and the pest is capable of 
overwintering in that county. Monsanto should consult with academic and United States 
Department of Agriculture (USDA) experts in developing the monitoring plan and will provide 
EPA with a copy of its proposed resistance monitoring plan for EPA's approval prior to 
implementation. This proposed F AW monitoring plan must be submitted to EPA by January 
31" of the year following that in which MON 89034 and/or MON 89034 x MON 88017 sweet 
com acreage exceeds the trigger specified in this requirement (i.e., greater than 5,000 acres in 
any county in which FAW overwinters). The proposed plan must be implemented the season 
following the acreage trigger being met. The proposed plan Will remain in place until an EPA 
approved plan can be implemented. 
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Monsanto shall annually sample and bioassay populations of the key target pests: Ostrinia 
nubilalis (European corn borer; ECB), Diatraea grandiosella (Southwestern corn borer; SWCB), 
and Helicoverpa zea (corn eanvorm; CEW). Sampling for the target pests will be focused in 
areas identified as those with the highest risk of resistance development (e.g., where 
lepidopteran-active Bt hybrids are planted on a high proportion of the corn acres, and where the 
insect species are regarded as key pests of corn). Bioassay methods must be appropriate for the 
goal of detecting field~relevant shifts in population response to MON 89034 and/or changes in 
resistance-allele frequency in response to the use ofMON 89034 and, as far as possible, should 
be consistent across sampling years to enable comparisons with historical data. Each protein in 
MON 89034 must be tested separately, rather than a mixture of the two proteins, because 
resistance to one protein could be masked by the activity of the other. 

The number of populations to be collected shall reflect the regional importance of the insect 
species as a pest, and specific collection regions will be identified for each pest. For ECB, a 
minimum of 12 populations across the sampling region will be targeted for collection at each 
annual sampling. For SWCB, the target will be a minimum of six populations. For CEW, the 
target will be a minimum of 10 populations. Pest populations should be collected from multiple 
com-growing states reflective of different geographies and agronomic conditions. To obtain 
sufficient sensitivity to detect resistance alleles before they become common enough to cause 
measurable field damage, each population collection shall attempt to target 400 insect genomes 
(egg masses, larvae, mated females, and/or mixed-sex adults), but a successful population 
collection will contain a minimum of 100 genomes. It is recognized that it may not be possible 
to collect the target number of insect populations or genomes due to factors such as natural 
fluctuations in pest density, environmental conditions, and area-wide pest suppression. 

The sampling program and geographic range of collections may be modified as appropriate based 
on changes in pest importance and for the adoption levels ofMON 89034. The Agency shall be 
consulted prior to the implementation of such modifications. 

The registrant will report to the Agency by August 31st of each year, beginning in 2010, the 
results of the population sampling and bioassay monitoring program. 

Any incidence of unusually low sensitivity to the CrylA I 05 and Cry2Ab2 proteins in bioassays 
shall be investigated as soon as possible to understand any field relevance of such a finding. 
Such investigations shall proceed in a stepwise manner until the field relevance can be either 
confirmed or refuted, and results of these shall be reported to the Agency annually before August 
31st, beginning in 2010. The investigative steps will include: 

1. Re~test progeny of the collected population to determine whether the unusual bioassay 
response is reproducible and heritable, If it is not reproducible and heritable, no further 
action is required. 
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2. If the unusual response is reproducible and heritable, progeny of insects that survive the 
diagnostic concentration will be tested using methods that are representative of exposure to 
MON 89034 under field conditions. If progeny do not survive to adulthood, any suspected 
resistance is not field relevant and no further action is required. 

3. If insects survive steps 1 and 2, resistance is confirmed, and further steps will be taken to 
taken to evaluate the resistance. These steps may include: 

• determining the nature of the resistance (i.e., recessive or dominant, and the level 
of functional dominance); 

• estimating the resistance-allele frequency in the original population; 

• determining whether the resistance-allele frequency is increasing by analyzing field 
collections in subsequent years sampled from the same site where the resistance allele(s) 
was originally collected; 

• determining the geographic distribution of the resistance allele by analyzing field 
collections in subsequent years from sites surrounding the site where the resistance 
allele(s) was originally collected. 

Should field relevant resistance be confirmed, and the resistance appears to be increasing or 
spreading, Monsanto will consult with the Agency to develop and implement a case-specific 
resistance management action plan. 

(2) Investigation of Reports of Unexpected Levels of Damage by the Target Pests: 

Monsanto will follow up on grower, extension specialist or consultant reports of unexpected 
levels of damage by the lepidopteran pests listed on the pesticide label. Monsanto will instruct its 
customers to contact them if such incidents occur. Monsanto will investigate all legitimate 
reports submitted to the company or the company's representatives. 

If reports of unexpected levels of damage lead to the suspicion of resistance in any of the key 
target pests (ECB, SWCB, CEW, and FA W), Monsanto will implement the actions described 
below, based on the following definitions of suspected resistance and confirmed resistance. 

Suspected resistance 

EPA defines suspected resistance to mean field reports of unexpected levels of insect feeding 
damage for which: 

• the com in question has been confirmed to be lepidopteran-active Bt com; 

® 
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• the seed used had the proper percentage of com expressing Bt protein; 

• the relevant plant tissues are expressing the expected level of Bt protein; and 

• it has been ruled out that species not susceptible to the protein could be responsible for 
the damage, that no climatic or cultural reasons could be responsible for the damage, and 
that there could be no other reasonable causes for the damage. 

The Agency does not interpret suspected resistance to mean grower reports of possible control 
failures or suspicious results from annual insect monitoring assays, nor does the Agency intend 
that extensive field studies and testing be undertaken to confinn scientifically the presence of 
insects resistant to MON 89034 in commercial production fields before responsive measures are 
undertaken. 

If resistance is suspected, Monsanto will instruct growers to do the following: 

• Use alternative control measures in MON 89034 fields in the affected region to control 
the target pest during the immediate growing season. 

• Destroy MON 89034 crop residues in the affected region within one month after harvest 
with a technique appropriate for local production practices to minimize the possibility of 
resistant insects over-wintering and contributing to the next season's target pest 
population. 

Additionally, if possible, and prior to the application of alternative control measures or 
destruction of crop residue, Monsanto will collect samples of the insect population in the 
affected fields for laboratory rearing and testing. Such rearing and testing shall be conducted as 
expeditiously as practical. 

Confirmed resistance 

EPA defines confirmed resistance to mean, in the case of field reports of unexpected levels of 
damage from the key target pests, that all the following criteria are met: 

• There is >30% insect survival and commensurate insect feeding in a bioassay, initiated 
with neonate larvae, that uses methods that are representative of exposure to Bt com 
hybrids under field conditions (ECB and SWCB only). 

• In standardized laboratory bioassays using diagnostic concentrations of the Bt protein 
suited to the target pest in question, the pest exhibits resistance that has a genetic basis 
and the level of survivorship indicates that there may be a resistance-allele frequency of~ 
0.1 in the sampled population. 
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• In standardized laboratory bioassays,_ the LC50 exceeds the upper limit of the 95% 
confidence interval of the LC50 for susceptible populations surveyed both in the original 
baselines developed for this pest species and in previous years of field monitoring. 

(3) Response to Confirmed Resistance in a Key Target Pest as the Cause of Unexpected 
Levels of Damage in the Field 

When field resistance is confirmed (as defined above), the following steps will be taken by 
Monsanto: 

• EPA will receive notification within 30 days of resistance confirmation; 

• Affected customers and extension agents will be notified about confirmed resistance 
within 30 days; 

• Monitoring will be increased in the affected area and local target pest populations will be 
sampled annually to determine the extent and impact of resistance; 

• If appropriate (depending on the resistant pest species, the extent of resistance, the timing 
of resistance, and the nature of resistance, and the availability of suitable alternative 
control measures), alternative control measures will be employed to reduce or control 
target pest populations in the affected area. Alternative control measures may include 
advising customers and extension agents in the affected area to incorporate crop residues 
into the soil following harvest to minimize the possibility of over~wintering insects, 
and/or applications of chemical insecticides; 

• Unless otherwise agreed with EPA, stop sale and distribution of the relevant 
lepidopteran-active Bt com hybrids in the affected area immediately until an effective 
local mitigation plan approved by EPA has been implemented; 

• Monsanto will develop a case-specific resistance management action plan within 90 days 
according to the characteristics of the resistance event and local agronomic needs. 
Monsanto will consult with appropriate stakeholders in the development of the action 
plan, and the details of such a plan shall be approved by EPA prior to implementation; 

• Notify affected parties (e.g., growers, consultants, extension agents, seed distributors, 
university cooperators and state/federal authorities as appropriate) in the region of the 
resistance situation and approved action plan; and 
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• In subsequent growing seasons, maintain sales suspension and alternative resistance 
management strategies in the affected region(s) for the Bt corn hybrids that are affected by 
the resistant population until an EPA-approved local resistance management plan is in 
place to mitigate the resistance. 

A report on results of resistance monitoring and investigations of damage reports must be 
submitted to the Agency annually by August 31st each year, beginning in 2010, for the duration 
of the conditional registration. 

g) Annual Reporting Requirements for MON 89034 

I) Annual Sales: reported and summed by state (county level data available by request), January 
31st each year, beginning in 201 0; 

2) Grower Agreement: number of units ofMON 89034 seeds shipped or sold and not returned, 
and the number of such units that were sold to persons who have signed grower agreements, 
January 31st each year, beginning in 201 0; 

3) Grower Education: substantive changes to education program completed previous year, 
January 31st each year, beginning in 2010; 

4) Compliance Assurance Plan: Compliance Assurance Program activities and results, January 
31st each year, beginning in 201 0; 

5) Compliance Survey Results: to include annual survey results and plans for the next year; full 
report January 31st each year, beginning in 2010~ 

6) Insect Resistance Monitoring Results: results of monitoring and investigations of damage 
reports, August 31" each year, beginning in 2010. 

@ 
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If the above conditions are not complied with, the registration will be subject to cancellation 
in accordance with FIFRA section 6(e). Your release for shipment of this product constitutes 
acceptance of these conditions. If you have any questions contact Jeannine Kausch at 703-347-8920 
or by email at: kausch.jeannine@epa.gov. 

A stamped copy of the label is enclosed for your records. 

Enclosure (I): 
-Accepted Label 

Sincerely, 

(jz , _p /(__ (L "!J J 
Sheryl~ il~d1~, Ph.D.~Qief 
Microbial Pesticides Branch 
Biopesticides and Pollution 
Prevention Division (7511P) 



Plant-Incorporated Protectant Label 

Active Ingredients: 

MON89034 

Lepidopteran-Protected Com 
(OECD Unique Identifier: MON-89034-3) 

Bacillus thuringiensis CrylA.l 05 protein and the genetic material necessary for its 
production (vector PV-ZMIR245) in event MON 89034 com ............. 0.0020-0.0056%* 

Bacillus thuringiensis Cry2Ab2 protein and the genetic material necessary for its 
production (vector PV-ZM!R245) in event MON 89034 com ............. 0.0015-0.0055%* 

*Percentage (wt/wt) on a dry weight basis whole plant (forage) 

KEEP OUT OF REACH OF CHILDREN 

Caution 

NET CONTENTS ___ _ ACCEPTED 
DtC 1 5 2008 

EPA Registration No. 524-575 

EPA Establishment No. 524-M0-002 

Under the Feder11 Insecticide, Funglekle, 
~d Rodenticide Act, II amended, for 
the pesticide reg~Jtemt under 

Monsanto Company 
800 North Lindbergh Blvd. 
StLouis. MO 63167 

EPA Reg. No. s-zt.J- 575 

DIRECTIONS FOR USE 

It is a violation of Federal law to use this seed in any manner inconsistent with this 
labeling. Infonnation regarding commercial production must be included in the 
Technology Use Guide. 

MON 89034 can be used to protect corn plants from leaf, stalk, and ear damage caused by 
corn borers. 

This plant-incorporated protectant (PIP) may be combined through conventional breeding 
with other registered plant-incorporated protectants that are similarly approved for use in 
combination, through conventional breeding, with other registered plant-incorporated 

Monsanto Company 06-CR-l72E-8 Page 1 @ 



protectants to produce inbred com lines and hybrid com varieties with combined pesticidal 
traits. 

1) Refuge Requirements for MON 89034 Field Corn 

In order to minimize the risk of com borers developing resistance to MON 89034 field 
com, an insect resistance management plan must be implemented which includes planting 
of a structured refuge. 

These refuge requirements do not apply to seed increase/propagation of inbred and hybrid 
seed com up to a total of20,000 acres per county and up to a combined United States 
(U.S.) total of 250,000 acres per plant-incorporated protectant (PIP) active ingredient per 
registrant per year. Furthermore, these refuge requirements do not apply to commercial 
hybrid sweet com. 

a) Corn~Belt!Non-Cotton Growing Area Refuge Requirements 

For MON 89034 field com grown outside cotton-growing areas (e.g., the Com Belt), 
grower guides must specify that growers must adhere to the following refuge requirements. 
Growers who fail to comply with the IRM requirements risk losing access to Monsanto 
com PIP products. 

Growers must plant a structured refuge of at least 5% com, which is not a lepidopteran
protected Bt corn hybrid. The refuge may be treated with insecticides, as detailed below, 
to control lepidopteran stalk-boring and other pests. 

Insecticide treatments for control of European com borer, com earworm, southwestern com 
borer, southern cornstalk borer, sugarcane borer, fall armyworm and com stalk borer may 
be applied only if economic thresholds are reached for one or more of these target pests. 
Economic thresholds will be determined using methods recommended by local or regional 
professionals (e.g., Extension Service agents, crop consultants). Instructions to growers 
will specify that microbial Bt insecticides must not be applied to non-Bt com refuges. 

Refuge planting options include: separate fields, blocks within fields (e.g., along the edges 
or headlands), and strips across the field. 

External refuges must be planted within Y2 mile. 

MON 89034 
{95 acres) 

Monsanto Company 

<= Y2 mile 

06-CR-l72E-8 

Refuge 
Non-Bt lepidopleran· 
protected corn 
{5 acres) 

Page2 



When planting the refuge in strips across the field, refuges must be at least 4 consecutive 
rows wide. 

MON 89034 
(95 acres) 

Refuge 
Non-Bt lepidopteran
protected corn 
(5 acres) 

b) Cotton~Growing Area Refuge Requirements 

Cotton-growing areas include the following states: Alabama, Arkansas, Georgia, Florida, 
Louisiana, North Carolina, Mississippi, South Carolina, Oklahoma (only the counties of 
Beckham, Caddo, Comanche, Custer, Greer, Harmon, Jackson, Kay, Kiowa, Tillman, 
Washita), Tennessee (only the counties of Carroll, Chester, Crockett, Dyer, Fayette, 
Franklin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, Lincoln, Madison, 
Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of Carson, Dallam, 
Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and Sherman), 
Virginia (only the vounties of Dinwiddie, Franklin City, Greensville, Isle of Wight, 
Northampton, Southampton, Suffolk City, Surrey, Sussex) and Missouri (only the counties 
of Dunklin, New Madrid, Pemiscot, Scott, Stoddard). 

For MON 89034 field com grown in cotton-growing areas, grower guides ni.ust specify that 
growers must adhere to the following refuge requirements. Growers who fail to comply 
with the IRM requirements risk losing access to Monsanto corn PIP products. 

Growers must plant a structured refuge of at least 20% corn which is not a lepidopteran
protected Bt com hybrid. The refuge may be treated with insecticides, as detailed below, to 
control lepidopteran stalk-boring and other pests. 

Insecticide treatments fur control of European com borer, corn earworm, southwestern com 
borer, southern cornstalk borer, sugarcane borer, fall armyworm and com stalk borer may 
be applied only if economic thresholds are reached for one or more of these target pests. 
Economic thresholds will be determined using methods recommended by local or regional 
professionals (e.g., Extension Service agents, crop consultants). Instructions to growers 
will specify that microbial Bt insecticides must not be applied to non-Bt com refuges. 

Refuge planting options include: separate fields, blocks within fields (e.g., along the edges 
or headlands), and strips across the field. 

Monsanto Company 06-CR-172E-8 Page3 



External refuges must be planted within V2 mile. 

MON 89034 <= Y2 mile 
(80 acres) 

+ - Refuge 
Non-Bt lepidopteran
protected corn 
(20 acres) 

When planting the refuge in strips across the field, refuges must be at least 4 consecutive 
rows wide. 

MON 89034 
(80 acres) 

Refuge 
Non-Bt lepidopteran
protected corn 
(20 acres) 

2) Post-Harvest Requirements for MON 89034 Sweet Corn 

For MON 89034 sweet com, growers are required to destroy any MON 89034 sweet corn 
stalks that remain in the field following harvest via rotary mowing, discing, or plow-down 
within one (1) month of harvest. 

European com borer 
Southwestern com borer 
Southern cornstalk borer 
Comearwonn 
Fall armyworm 
Com stalk borer 
Sugarcane borer 

Corn Insects Controlled 

Ostrinia nubilalis 
Diatraea grandiosella 
Diatraea crambidoides 
Helicoverpa zea 
Spodoptera frugiperda 
Papaipema nebris 
Diatraea saccharalis 

Sales of com hybrids that contain Monsanto's Bt com plant incorporated protectant must 
be accompanied by a Grower Guide which includes information on planting, production 
and insect resistance management and notes that routine applications of insecticides to 

Monsanto Company Page4 



control these insects are usually unnecessary when com containing the Bt proteins is 
planted. 

MON 89034 is a product of Monsanto's research program offering unique genetic 
characteristics for specific grower needs and may be protected by one or more of the 
following U.S. patents: 5023179, 5110732,5164316, 5196525, 5322938, 5352605, 
5359142,5378619,5424412,6018100,6051753,6331665,6489542,6645497,6962705, 
7064249, and 7250501. 

Monsanto Company 06-CR-172E-8 PageS 



Jeannine, 

"SCHNEIDER, RUSSELL P 
(AG/1920]" 
<russell.p.schneider@monsa 
nto.com> 

12/12/2008 09:35AM 

To Jeannine Kausch/DC/USEPA/US@EPA 

cc 

bee 

Subject RE: MON 89034 and MON 89034 x MON 88017 ~Draft 

We have reviewed the conditions of registration for MON 89034 and MON 
89034 X MON 88017 and find them acceptable. Please find attached the 
final proposed labels for both products. 

My sincere thanks, 

Russ 

This e-mail message may contain privileged and/or confidential information, 
and is intended to be received only by persons entitled to receive such 
information. If you have received this e-mail in error, please notify the 
sender immediately. Please delete it and all attachments from any servers, 
hard drives or any other media. Other use of this e-mail by you is strictly 
prohibited. 

All e-mails and attachments sent and received are subject to monitoring, 
reading and archival by Monsanto, including its subsidiaries. The recipient of 
this e-mail is solely responsible for checking for the presence of "Viruses" 
or other "Malware". Monsanto, along with its subsidiaries, accepts no 
liability for any damage caused by any such code transmitted by or 
accompanying this e-mail or any attachment. 

Label MON 89034 x MON 88017 Dec 2008.doCl< MON 89034 Label Dec 2008.docx 



hSCHNEJDER, RUSSELL P 
[AG/1920]" 
<russell.p.schneider@monsa 
nto.com> 

To Jeannine Kausch/DC/USEPA/US@EPA 

ee 
bee 

12/12/2008 09:23AM Subject RE: MON 89034 and MON 89034 x MON 88017 - Draft 
acceptance letters going up for signature/labels 

Great, I will have something to you in the next 30 minutes. 

Russ 

-----Original Message-----
From: Kausch.Jeannine@epamail.epa.gov 
[mailto:Kausch.Jeannine@epamail.epa.gov] 
Sent: Friday, December 12, 2008 9:16 AM 
To: SCHNEIDER, RUSSELL P [AG/1920] 
Subject: RE: MON 89034 and MON 89034 x MON 88017 - Draft acceptance 
letters going up for signature/labels 

Hi Russ, 

An electronic copy of both labels is still sufficient for me at this 
time because the changes are minor. Once the acceptance letters are 
signed by Sheryl, I will print out the electronic copies that you 
provide, stamp them, and those will serve as your final, accepted 
labels. 

Thanks, 

Jeannine 

"SCHNEIDER, 
RUSSELL P 
[AG/1920]" 
<russell.p.schne 
ider@monsanto.co 
m> 

To 
Jeannine Kausch/DC/USEPA/US@EPA 

Jeannine, 

12/12/2008 09:05 
AM 

cc 

Subject 
RE: MON 89034 and MON 89034 x MON 
88017 - Draft acceptance letters 
going up for signature/labels 

Thanks. I will get back to you shortly. Do you want me to provide 3 
hard copies of the label after we have revised it, or is an electronic 



copy sufficient for your use, and the stamping of a final for us? 

Russ 

-----Original Message-----
From: Kausch.Jeannine@epamail.epa.gov 
[mailto:Kausch.Jeannine@epamail.epa.gov] 
Sent: Friday, December 12, 2008 8:56 AM 
To: SCHNEIDER, RUSSELL P [AG/1920] 
Subject: MON 89034 and MON 89034 x MON 88017 - Draft acceptance letters 
going up for signature/labels 

Hi Russ, 

I assembled both amendment packages to go up for signature yesterday and 
will give them to Sheryl this morning. Of course, that doesn't mean she 
will sign off on them today, but I am fairly confident that you will 
hear word back from me by next week. In regards to the two letters with 
the revised terms and conditions, I went through everything once more 
with Alan Reynolds of our IRM team yesterday and he asked me to make a 
few more modifications, none of which seem major in my mind. However, 
for your reference and review, I have included copies of the final 
letters and shown you the changes made, when compared to the copies that 
you previously looked at, and a brief explanation of why the changes 
were made. If you could respond back with an email letting me know that 
these final modifications are acceptable to Monsanto, I would appreciate 
it. 

Also, I looked over the labels and they were satisfactory, but I would 
request that a few additional corrections be made. See the attached 
labels below for the comments. Please send the revised labels back to me 
via email as soon as the new revisions are integrated. 

Please let me know if you have questions. 

Thanks, 
Jeannine 

(See attached file: MON 89034 x MON 88017_Letter with minor 
modifications.pdf) (See attached file: MON 89034_Letter with minor 
modifications.pdfl (See attached file: Label MON 89034 x MON 88017 Dec 
2008_2nd iteration of comments.docx) (See attached file: MON 89034 Label 
Dec 2008_2nd iteration of comments.docx) 

This e-mail message may contain privileged and/or confidential 
information, and is intended to be received only by persons entitled to 
receive such information. If you have received this e-mail in error, 
please notifY the sender immediately. Please delete it and all 
attachments from any servers, hard drives or any other media. Other use 
of this e-mail by you is strictly prohibited. 

All e-mails and attachments sent and received are subject to monitoring, 
reading and archival by Monsanto, including its subsidiaries. The 



Hi Russ, 

Jeannine 
Kausch/OC/USEPNUS 

12/1112008 11:29 AM 

To "SCHNEIDER, RUSSELL P (AG/1920r 
<russell.p.schneider@monsanto.com> 

cc 

bee 

Subject Re: FW: Response to EPA on MON 89034 and MON 89034 
x MON 88017 amendments~ 

Thanks for the updated labels and confirmation that Monsanto accepts the revised terms and conditions 
for MON 89034 and MON 88017 x MON 89034. I will work on finalizing the acceptance letters and looking 
over1he revised labels 1oday. I should have everything ready to go 1hrough the approval concurrence 
chain by1he end of1he day provided that no other issues arise 

Thanks, 

Jeannine 

"SCHNEIDER, RUSSELL P [AG/1920r <russeU.p.schneider@monsamo.com> 

Jeannine, 

nSCHNEIOER, RUSSELL P 
(AG/1920(" 
<russell.p.schneider@monsa 
nto.com> 

12/11/2008 09:01AM 

To Jeannine Kausch/OC/USEPAIUS@EPA 

cc 

Subject FW: Response to EPA on MON 89034 and MON 89034 x 
MON 88017 amendments 

Monsanto accepts the terms of conditions for the amendments requested for MON 89034 and 
MON 89034 X MON 88017 We have revised the labels of the two products per EPA's 
recommendations except the suggestion of including trade (brand, or line) names on the label. 
Given that Monsanto is in a process of revamping its master brand name which will affect the 
line names for products like MON 89034 x MON 88017, we will submit a notification for each 
product with alternate brand names in the near future. 

Russ 

Dr. ·Russell P. Schneider 

Senior Director, Regulatory Affairs :md Policy 

Monsanto Company 

1300/St,NW 

Suite 450 East 



nSCHNElDER, RUSSELL P 
[AG/1920)" 
<russe!Lp.schneider@monsa 
nto.com> 

12/10/2008 01:30 PM 

To Jeannine Kausch/OC/USEPAIUS@EPA 

ee 

bee 

Subject RE: Acceptance Letter Draft and Label Comments for MON 
89034 x MON 88017 

Thanks Jeannine. As always this is probably no more than a couple of 
states with the issue, but they make it a problem for everyone. We will 
certainly make sure everyone knows that the registration belonging to a 
MON designation, corresponds to a specific brand name, and that brand 
name, under a specific EPA registration will be commercialized. 

See you tomorrow. 

Russ 

-----Original Message-----
From: Kausch.Jeannine@epamail.epa.gov 
[mailto:Kausch.Jeannine@epamail.epa.gov] 
Sent: Wednesday, December 10, 2008 1~22 PM 
To: SCHNEIDER, RUSSELL P [AG/1920] 
Subject: RE: Acceptance Letter Draft and Label Comments for MON 89034 x 
MON 88017 

Hi Russ, 

Thanks for the update regarding my label comments. I am actually 
surprised that the states have a problem with the alternate brand names 
on the label provided that it is clearly delineated as such (e.g., 
alternate brand name: """). I know the Agency has occasionally had 
trouble keeping track of notification changes because a "stamped" label 
is not issued to the registrant. Following that, there is the question 
of whether the modified label with relevant documentation makes it onto 
our Pesticide Product Label System (PPLS] , which is the system that the 
states and public use for reference. If they don't see approval of your 
alternate brand name indicated on PPLS, I would think it would cause a 
delay in processing your information. However, I will leave it up to you 
as to whether you want to include the alternate brand name now, with the 
appropriate identifier, or whether you would like to submit a 
notification after this amendment. Regardless, you must formally let the 
Agency that you are utilizing alternate brand names for both MON 89034 
and MON 89034 x MON 88017 as both products are referred to with these 
names in the grower agreement and the technology use guide. 

Thanks for asking for clarification. Let me know if you have any other 
questions. 

Regards, 

Jeannine 

"SCHNEIDER, 
RUSSELL P 



Jeannine, 

[AG/1920)" 
<russell.p.schne 
ider@monsanto.co 
m> 

12/10/2008 08:59 
AM 

To 
Jeannine Kausch/DC/USEPA/US@EPA 

cc 

Subject 
RE: Acceptance Letter Draft and 
Label Comments for MON 89034 x 
MON 88017 

I have not seen the labels from Yang Gao yet, but anticipate sending 
them to you today. One concern I have is adding an alternate brand name 
to the label for either product. The states have a real problem having 
both names on the same label. We think it would be best to have the 
label for the MON product approved, and submit a notification of an 
alternate brand name to you for the product. Does that cause you 
concern? 

Russ 
-----Original Message-----
~om: Kausch.Jeannine@epamail.epa.gov 
[~'lto:Kausch.Jeannine@epamail.epa.gov) 
Sent. Tuesday, December 09, 2008 9:49 AM 
To: SC EIDER, RUSSELL P [AG/1920] 
Subject: E: Acceptance Letter Draft and Label Comments f 
MON 88017 

MON 89034 x 

Hi Russ, 

No, you don't have to ke a formal label sub ssion for either 
89034 or MON 89034 x MO 8017. If you can ke corrections for 
labels and then send the c ected labels ack to me via email, 
considered acceptable. 

MON 
both 
that is 

I don't know if you've looked thro 
please disregard my request to 
89034 on the label. I did not 
for the product until this mo 
are no "other ingredients" o 

Thanks, 

Jeannine 

"SCHNEIDER, 
RUSSELL P 
[AG/1920]" 
<russell.p.schne 

the label corrections yet, but 
"other ingredients" for MON 

ortunity to look over the CSF 
ed my error in that there 

To 
Jeannine Kausch/DC/USEPA/US@EPA 



Hi Russ, 

Jeannine 
Kausch/DC/USEPAIUS 

t2/09/2008 09:49AM 

To "SCHNEIDER, RUSSELL P [AG/t920]" 
<russell.p.schneider@monsanto.com> ,, 

boo 

Subject RE: Acceptance Letter Draft and Label Comments for MON 
89034 x MON 88017~ 

No, you don't have to make a formal label submission for either MON 89034 or MON 89034 x MON 
88017. If you can make corrections for both labels and then send the corrected labels back to me via 
email, that is considered acceptable. 

I don't know if you've looked through the label corrections yet, but please disregard my request to list the 
"other ingredients" for MON 89034 on the label. I did not have the opportunity to look over the CSF for the 
product until this morning and noticed my error in that there are no "other ingredients" to be listed. 

Thanks, 

Jeannine 

"SCHNEIDER, RUSSELL P [AG/1920]" <russell.p.schneider@monsanto.com> 

Jeannine, 

~sCHNEIDER, RUSSELL P 
[AG/t920]" 
<russell.p.schneider@monsa 
nto.com> 

t2/09/2008 09:35 AM 

To Jeannine Kausch/DC/USEPA/US@EPA 

" 
Subject RE: Acceptance Letter Draft and Label Comments for MON 

89034 x MON 880 t7 

I assume we should make a formal label submission for each product. Is 
that correct? 

Russ 

-----Original Message-----
From: Kausch.Jeannine@epamail.epa.gov 
[mailto:Kausch.Jeannine@epamail.epa.gov) 
Sent: Tuesday, December 09, 2008 7:51 AM 
To: SCHNEIDER, RUSSELL P [AG/1920] 
Subject: Acceptance Letter Draft and Label Comments for MON 89034 x MON 
88017 

Hi Russ, 

With regards to responding to the letter and label comments for MON 
89034 x MON 88017, the same explanation as provided yesterday for MON 
89034 also applies in this case. Please look everything over in the 
draft letter and ensure that all the terms and conditions are acceptable 
and not confusing. The label comments mostly request that the language 



"SCHNEIDER, RUSSELL P 
(AG/1920]" 
<russell.p.schneider@monsa 
nto.com> 

12/08/2008 02:56 PM 

To Jeannine Kausch/DC/USEP.AJUS@EPA 

cc 

bee 

Subject Re: Acceptance letter Draft and label Comments for MON 
89034 

Thanks Jeannine. It was a pleasure to meet you as well. I am sure we will see a lot of each other. 

Russ 

Sent from my BlackBerry Wireless Handheld 

----- Original Message--·--
From: Kausch.Jeannine@eparnail.epa.gov <Kausch.Jeannine@eparnail.epa.gov> 
To: SCHNEIDER, RUSSELL P [AG/1920] 
Sent: Mon Dec 08 13:45:53 2008 
Subject: RE: Acceptance Letter Draft and Label Comments for MON 89034 

Hi Russ, 

You are correct. We have decided not to do a pre-acceptance letter with 
these amendments. Shipment of the product will constitute acceptance of 
the revised conditions, but you will still need to make the requested 
changes to the label. If you have concerns about the revision of the 
terms and conditions, please let me know in the next few days so that we 
may discuss before I send the letter up for management approvaL 

It was good to finally meet you and thanks again for the Cry3Bbl 
information. 

Thonks, 

Jeannine 

"SCHNEIDER, 
RUSSELLP 
[AGII920]" 
<russell.p .schne 
ider@monsanto.co 
m> 

To 
Jeannine Kausch!DCIUSEP A!US@EP A 

cc 

Subject 
12/08/2008 11:52 RE: Acceptance Letter Draft and 
AM Label Comments for MON 89034 



Jeannine, 

The way your draft letter reads, we do not need to send an acceptance to 
this letter, only a change to the label is required. Shipment of 
product constitutes agreement with the conditions. Only if we have 
proposed changes or concerns is a response to the conditions necessary. 
Is that correct? 

Russ 

-----Original Message-----
From: Kausch.Jeannine@epamail.epa.gov 
[mailto:Kausch.Jeannine@epamail.epa.govJ 
Sent: Monday, December 08, 2008 II :41 AM 
To: SCHNEIDER, RUSSELL P [AG/1920] 
Subject: Acceptance Letter Draft and Label Comments for MON 89034 

Hi Russ, 

Please find attached a copy of the draft acceptance letter for MON 
89034, along with requested corrections to the label. The terms and 
conditions have been updated to reflect the most recent ABSTC language 
and that Monsanto has submitted certain requested information. Because 
the terms and conditions have been updated, there are also corrections 
that involve standardizing and clarifying language on the label. Let me 
know if you have any questions. I hope to have the MON 89034 x MON 88017 
draft letter and label comments to you by this afternoon or tomorrow. 

Thanks, 

Jeannine 

(See attached file: MON 89034_Amendment_12-0l-2008.doc)(See attached 
file: Requested Changes for MON 89034.doc) 

This e-mail message may contain privileged and/or confidential 
information, and is intended to be received only by persons entitled to 
receive such information. If you have received this e-mail in error, 
please notify the sender immediately. Please delete it and all 
attachments from any servers, hard drives or any other media. Other use 
of this e-mail by you is strictly prohibited. 

All e-mails and attachments sent and received are subject to monitoring, 
reading and archival by Monsanto, including its subsidiaries. The 
recipient of this e-mail is solely responsible for checking for the 



Dr. Russell P. Schneider 
Senior Director, Regulatory Affairs and Policy 
Monsanto Company 
1300 I Street, NW, Suite 450 East 
Washington, DC 20005 

Re: Monsanto Company, MON 89034 · 
EPA Registration No. 524-575 
Amendment to Allow for 5% Structured Refuge in the Com Belt (Non-Cotton Growing 
Regions) for Com Borers 
Submission dated 0611112008 

Dear Dr. Schneider: 

The amendment referred to above, submitted in connection with registration under Section 
3(c)(7)(A) ofthe Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), as amended, is 
acceptable provided that you comply with the following terms and conditions. 

I) The subject registration will automatically expire on midnight September 30, 2010. 

2) The subject registration will be limited to MON 89034 in field or sweet com. Further, MON 
89034 sweet com may only be sold directly to processors or through commercial dealers to 
large growers. MON 89034 sweet com must not be sold to small roadside or home growers. 

3) Submit/cite all data required for registration of your product under FIFRA § 3(c)(5) when the 
Agency requires registrants of similar products to submit such data. 

4) This plant-incorporated protectant may be combined through conventional breeding with 
other registered plant-incorporated protectants that are similarly approved for use in 
combination, through conventional breeding, with other registered plant-incorporated 
protectants to produce inbred com lines and hybrid com varieties with combined pesticidal 
traits. 
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5) Submit the following data in the time frames listed: 

OPPTS Guideline/ Required Data 
Study Type 
Residue Analytical For event MON 89034 com, an independent lab validation of 
Method - Plants the analytical method for the detection of Cry2Ab2 and/or 
(OPPTS 860.1340) Cry1A.l05. You must also agree to provide to the EPA 

laboratory (Ft. Meade, NID) methodology and/or reagents 
necessary for validation of such analytical method within 6 
months from the date that the Agency requests them. 

Aquatic A 7-14 day Daphnia study as per the 885 Series OPPTS 
Invertebrate Acute Guidelines needs to be performed. Alternatively, a dietary 
Toxicity Testing, study of the effects on an aquatic invertebrate, representing 
Freshwater the functional group of a leaf shredder in headwater streams, 
Daphnids (OPPTS can be performed and submitted in lieu of the Daphnia study. 
885.4240) 
fusect Resistance Monsanto must provide additional -information on cross-
Management - resistance of CrylA.l 05 and Cry lAc (preferably including 
Resistance binding site models and use of resistant colonies) for the 
Monitoring target pests and determine how such cross-resistance may 

impact the durability ofMON 89034, including any impacts 
in the southern cotton-growing areas. The CrylA.l 05 
protein is a chimeric protein consisting of Domains I and II 
and the C-tenninus of Cry lAc. It is important to address not 
only the likelihood of cross-resistance potential of 
CrylA.105 and Cry lAb and, similarly, CrylA.l05 and 
Cry2Ab2 (which was done by Monsanto) but also that of 
Cry!A.l 05 and Cry lAc. 

fusect Resistance Baseline susceptibility studies and/or a discriminating 
Management- concentration assay are required for the CrylA.l 05 protein 
Resistance against European corn borer (ECB), Southwestern com borer 
Monitoring (SWCB), and corn earworm (CEW) and for the Cry2Ab2 

I orotein against SWCB and CEW. 

Due Date 

41112009 

4/1/2009 

4/1/2009 

4/1/2009 
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OPPTS Guideline/ Required Data 
StudvTvne 
Insect Resistance To support sweet com uses, baseline susceptibility studies 
Management - must be conducted on fall armyworm (F AW) populations 
Resistance collected from sweet com growing areas. Monitoring studies 
Monitoring will be conducted on FAW' populations collected from sweet 

com distribution areas in states in which Monsanto MON 
89034 and/orMON 89034 x MON 88017 sweet com 
plantings exceed 1000 acres. The collected populations of 
FA W will be monitored for changes in susceptibility to the 
Cry lA.! 05 and Cry2Ab2 proteins. 

Due Date 

411/2010 

6) The Insect Resistance Management (IRM) terms and conditions for this product are as 
follows. 

The required IRM program for MON 89034 must have the following elements: 

• Requirements relating to creation of a non-Bt corn and/or non-lepidopteran resistant 
Bt com refuge in conjunction with the planting of any acreage ofMON 89034 field com; 

• Requirements for Monsanto to prepare and require MON 89034 users to sign 
"grower agreements/' which impose binding contractual obligations on the grower to 
comply with the refuge requirements; 

• Requirements regarding programs to educate growers about IRM requirements; 

• Requirements regarding programs to evaluate and promote growers' compliance with 
IRM requirements; 

• Requirements regarding programs to evaluate whether there are statistically 
significant and biologically relevant changes in target insect susceptibility to CrylA.l 05 
and Cry2Ab2 proteins in the target insects; 

• Requirements regarding a "remedial action plan," which contains measures Monsanto 
would take in the event that any field relevant insect resistance was detected as well as to 
report on activity under the plan to EPA; 

• Submit annual reports on units sold by state (units sold by county level will be made 
available to the Agency upon request), IRM grower agreement results, and the 
compliance assurance program including the education program on or before January 
31st each year, beginning in 2010. 
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a) Refuge Requirements for MON 89034 Field Corn 

These refuge requirements do not apply to seed increase/propagation of inbred and hybrid seed 
com up to a total of20,000 acres per county and up to a combined United States (U.S.) total of 
250,000 acres per plant-incorporated protectant (PIP) active ingredient per registrant per year. 
Furthermore, these refuge requirements do not apply to commercial hybrid sweet com. 

]) Corn-Belt Refuge Requirements 

For MON 89034 field com grown outside cotton-growing areas (e.g., the Com Belt), grower 
agreements (also known as stewardship agreements) will specifY that growers must adhere to the 
refuge requirements as described in the grower guide/product use guide and/or in supplements to 
the grower guide/product use guide. 

• Specifically, growers must plant a structured refuge of at least 5% non-Bt com and/or 
non-lepidopteran resistant Bt com that may be treated with insecticides, as detailed 
below, to control lepidopteran stalk-boring and other pests. 

• Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), perimeter strips, and strips across the field. 

• External refuges must be planted within Yz mile. 

• When planting the refuge as strips across the field or as perimeter strips, refuges must be 
at least 4 rows wide. 

• Insecticide treatments for control ofECB, CEW, SWCB, and other lepidopteran target 
pests listed on the label, grower guides, or other educational material may be applied 
only if economic thresholds are reached for one or more of these target pests. Economic 
thresholds will be determined using methods recommended·by local or regional 
professionals (e.g., Extension Service agents or crop consultants). Instructions to 
growers will specifY that microbial Bt insecticides must not be applied to non-Bt com 
and/or non-lepidopteran resistant Bt com refuges. 
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2) CottonwGrowingArea Refuge Requirements 

For MON 89034 field corn grown in cotton-growing areas, grower agreements (also known as 
stewardship agreements) will specifY that growers must adhere to the refuge requirements as 
described in the grower guide/product use guide and/or in supplements to the grower guide/ 
product use guide. 

• Specifically, growers in these areas must plant a structured refuge of at least 20% non-Bt 
corn and/or non-lepidopteran resistant Bt com that may be treated with insecticides, as 
detailed below, to control lepidopteran stalk-boring and other pests. 

• Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), perimeter strips, and strips across the field. 

• External refuges must be planted within Y2 mile. 

• When planting the refuge as strips across the field or as perimeter strips, refuges must be 
at least 4 rows wide. 

• Insecticide treatments for control ofECB, CEW, SWCB, and other lepidopteran target 
pests listed on the label, grower guides, or other ed~cational material may be applied 
only if economic thresholds are reached for one or more of these target pests. Economic 
thresholds will be detennined using methods recommended by local or regional 
professionals (e.g., Extension Service agents or crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-Bt corn 
and/or non-lepidopteran resistant Bt com refuges. 

• Cotton-growing areas include the following states: Alabama, Arkansas, Georgia, 
Florida, Louisiana, North Carolina, Mississippi, South Carolina, Oklahoma (only the 
counties of Beckham, Caddo, Comanche, Custer, Greer, Hannon, Jackson, Kay, Kiowa, 
Tillman, Washita), Tennessee (only the counties of Carroll, Chester, Crockett, Dyer, 
Fayette, Franklin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, Lincoln, 
Madison, Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of Carson, 
Dallam, Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and 
Sherman), Virginia (only the counties of Dinwiddie, Franklin City, Greensville, Isle of 
Wight, Northampton, Southampton, Suffolk City, Surrey, Sussex), and Missouri (only 
the counties of Dunkin, New Madrid, Pemiscot, Scott, and Stoddard). 
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b) Post-Harvest Requirements for MON 89034 Sweet Corn 

Sweet corn is harvested long before field com. Therefore, if the sweet corn stalks remaining in 
the field and any insects remaining in the stalks are destroyed shortly after harvest, a refuge is 
not needed as a part of the IRM program for sweet corn. Growers must adhere to the following 
types of crop destruction requirements as described in the grower guide/product use guide and/or 
in supplements to the grower guide/product use guide. 

• Crop destruction must occur no later than 30 days following harvest, but preferably 
within 14 days. 

• The allowed crop destruction methods are: rotary mowing, discing, or plow-down. Crop 
destruction methods should destroy any surviving resistant insects. 

c) Grower Agreements for MON 89034 

1) Persons purchasing MON 89034 must sign a grower agreement. The tenn "grower 
agreement" refers to any grower purchase contract, license agreement, or similar legal 
document. 

2) The grower agreement and/or specific stewardship documents referenced in the grower 
agreement must clearly set forth the terms of the current IRM program. By signing the 
grower agreement, a grower must be contractually bound to comply with the requirements of 
the IRM program. 

3) Monsanto must integrate this registration into the current system used for their other Bt com 
PIPS, which is reasonably likely to assure that persons purchasing MON 89034 will affirm 
annually that they are contractually bound to comply with the requirements of the IRM 
program. 

4) Monsanto must continue to use their current grower agreement. If Monsanto wishes to 
change any part of the grower agreement or any specific stewardship documents referenced in 
the grower agreement that would affect either the content of the IRM program or the legal 
enforceability of the provisions of the agreement relating to the IRM program, thirty days 
prior to implementing a proposed change, Monsanto must submit to EPA the text of such 
changes to ensure that it is consistent with the terms and conditions of the amendment. 

5) Monsanto must integrate this registration into a current system, which is reasonably likely to 
assure that persons purchasing MON 89034 sign grower agreement(s). 

6) Monsanto shall maintain records of all MON 89034 grower agreements for a period of three 
years from December 31st of the year in which the agreement was signed. 
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7) Beginning on January 31, 2010 and annually thereafter, Monsanto shall provide EPA with a 
report showing the number of units ofMON 89034 corn seeds sold or shipped and not 
returned, and the number of such units that were sold to persons who have signed grower 
agreements. The report shall cover the time frame of the twelve-month period covering the 
prior August through July. Note: The first report shall contain the specified infonnation 
from the time frame starting with the date of registration and ending July 31, 2009. 

8) Monsanto must allow a review of the grower agreements and grower agreement records by 
EPA or by a State pesticide regulatory agency if the State agency can demonstrate that 
confidential business information, including names, personal information, and grower license 
number, will be protected. 

d) IRM Education and Compliance Monitoring Programs for MON 89034 

1) Monsanto must design and implement a comprehensive, ongoing IRM education program 
designed to convey to MON 89034 users the importance of complying with the IRM 
program. The program shall include information encouraging MON 89034 users to pursue 
optional elements of the IRM program relating to refuge configuration and proximity to 
MON 89034 fields. The education program shall involve the use of multiple media, e.g. 
faceR toR face meetings, mailing written materials, EPA-reviewed language on lRM 
requirements on the bag or bag tag, and electronic communications such as by Internet, radio, 
or television commercials. Copies of the materials will be provided to EPA for its records. 
The program shall involve at least one written communication annually to each MON 89034 
user separate from the grower technical guide. The communication shall inform the user of 
the current IRM requirements. Monsanto shall coordinate its education programs with 
educational efforts of other registrants and other organizations, such as the National Corn 
Growers Association and state extension programs. 

2) Annually, Monsanto shall revise, and expand as necessary, its education program to take 
into account the information collected through the compliance survey required under 
paragraphs 6a or 6b and from other sources. The changes shall address aspects of grower 
compliance that are not sufficiently high. 

3) On January 31, 2010, Monsanto must provide a report to EPA summarizing the activities 
carried out under the education program for the prior year. Annually thereafter, Monsanto 
must provide EPA any substantive changes to its grower education activities as part of the 
overall IRM compliance assurance program report. Monsanto must either submit a separate 
report or contribute to the report from the industry working group, Agricultural 
Biotechnology Stewardship Technical Conunittee (ABSTC). 
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4) Monsanto must design and implement an ongoing IRM compliance assurance program 
designed to evaluate the extent to which growers purchasing MON 89034 are complying 
with the IRM program and that takes such actions as are reasonably needed to assure that 
growers who have not COI)lplied with the program either do so in the future or lose their 
access to MON 89034. Monsanto shall coordinate with other Bt com registrants in designing 
and implementing its compliance assurance program and integrate this registration into the 
current compliance assurance program used for their other Bt com PIPS. Other required 
features of the program are described in paragraphs 5- 15 below. 

5) Monsanto must establish and publicize a "phased compliance approach," i.e., a guidance 
document that indicates how they will address instances of non-compliance with the terms of 
the IRM program and general criteria for choosing among options for responding to any non
compliant growers. While recognizing that for reasons of difference in business practices 
there are needs for flexibility between different companies, Monsanto must use a consistent 
set of standards for responding to non-compliance. The options shall include withdrawal of 
the right to purchase Monsanto com PIP products for an individual grower or for all growers 
in a specific region. An individual grower found to be significantly out of compliance two 
years in a row would be denied sales of Monsanto corn PIP products the next year. 
Similarly, seed dealers who are not fulfilling their obligations to inform/educate growers of 
their IRM obligations will lose their opportunity to sell Monsanto com PIP products. 

6a) MON 89034 Field Com: The IRM compliance assurance program shall include an annual 
· survey, conducted by an independent third party, of a statistically representative sample of 

growers ofMON 89034 field com who plant the vast majority of all com in the United States 
and in areas in which the selection intensity is greatest. The survey shall consider only those 
growers who plant 200 or more acres of com in the Com-Belt and who plant 100 or more 
acres of com in com-cotton areas. The survey shall measure the degree of compliance with 
the IRM program by growers in different regions of the country and consider the potential 
impact of non-response.· The sample size and geographical resolution may be adjusted 
annually, based upon input from independent marketing research firms and academic 
scientists, to allow analysis of compliance behavior within regions or between regions. The 
sample size must provide a reasonable sensitivity for comparing results across the United 
States. 

6b) MON 89034 Sweet Com: The IRM compliance assurance program shall include an annual 
survey of all MON 89034 sweet com customers who purchase 5 or more bags ofMON 
89034 sweet com. The survey shall measure the degree of compliance with the IRM 
program, identify the response rate (e.g., the percent ofMON 89034 sweet corn acres 
covered by the responses), and consider the potential impact of non-response. An 
independent third party will participate in the design and implementation of the survey. Data 
and information derived from the annual survey will be audited by an independent third 
party. 



Dr. Russell P. Schneider 
EPA Reg. No. 524-575 

-9-

7) The survey shall be designed to provide an understanding of any difficulties growers 
encounter in implementing IRM requirements. An analysis of the survey results must 
include the reasons, extent, and potential biological significance of any implementation 
deviations. 

8) The survey shall be designed to obtain grower feedback on the usefulness of specific 
educational tools and initiatives. 

9a) MON 89034 Field Corn: Monsanto shall provide a final written summary of the results of 
the prior year's survey (together with a description of the regions, the methodology used, 
and the supporting data) to EPA by January 31"' of each year, begiuningin 2010. 
Monsanto shall confer with other registrants and EPA on the design and content of the 
survey prior to its implementation. 

9b) MON 89034 Sweet Corn: Monsanto shall provide a written summary of the results of the 
prior year's survey (together with a description of the methodology used and the supporting 
data) to EPA by January 31st of each year, beginning in 2010. Monsanto shall confer with 
EPA on changes to the design and content of the survey prior to its implementation. 

10) Annually, Monsanto shall revise, and expand as necessary, its compliance assurance 
program to take into account the information collected through the compliance survey 
required under paragraphs 6a through 8 and from other sources. The changes shall 
address aspects of grower compliance that are not sufficiently high. Monsanto must 
confer with the Agency prior to adopting any changes. 

11) Monsanto shall conduct an annual on~fann assessment program. Monsanto shall train its 
representatives who make on-fann visits with growers ofMON 89034 to perfonn 
assessments of compliance with IRM requirements. There is no minimum corn acreage size 
for this program. Therefore, growers will be selected for this program from across all fann 
sizes. In the event that any of these visits result in the identification of a grower who is not 
in compliance with the IRM program, Monsanto shall take appropriate action, consistent 
with its «phased compliance approach," to promote compliance. 

12) Monsanto shall carry out a program for investigating legitimate "tips and complaints" 
that its growers are not in compliance with the IRM program. Whenever an investigation 
results in the identification of a grower who is not in compliance with the IRM program, 
Monsanto shall take appropriate action, consistent with its "phased compliance approach." 

13) lf a grower, who purchases MON 89034 for planting, was specifically identified as not being 
in compliance during the previous year, Monsanto shall visit with the grower and evaluate 
whether the grower is in compliance with the IRM program for the current year. 
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14) Beginning January 31,2010 and annually thereafter, Monsanto shall provide a report to EPA 
summarizing the activities carried out under their compliance assurance program for the 
prior year and the plans for the compliance assurance program during the current year. The 
report will include infonnation regarding grower interactions (including, but not limited to, 
on-farm visits, verified tips and complaints, grower meetings and letters), the extent of non
compliance, corrective measures to address the non-compliance, and any follow-up actions 
taken. Monsanto may elect to coordinate information with other registrants and report 
collectively the results of compliance assurance programs. 

15) Monsanto and the seed corn dealers for Monsanto must allow a review of the compliance 
records by EPA or by a State pesticide regulatory agency if the State agency can demonstrate 
that confidential business information, including the names, personal information, and 
grower license number of the growers will be protected. 

e) Insect Resistance Monitoring and Remedial Action Plan for MON 89034 

The Agency is imposing the following conditions for this product: 

Monsanto will monitor for resistance to MON 89034. The monitoring program shall consist of 
two approaches: (1) focused population sampling and laboratory testing and (2) investigation of 
reports of less-than expected control of labeled insects. Should field relevant resistance be 
confirmed, an appropriate resistance management action plan will be implemented. 

(1) Focused Population Sampllog 

Monsanto will develop and ensure the implementation of a plan for resistance monitoring for 
Spodopterafrugiperda (fall armyworm or FA W) in counties in which MON 89034 I MON 
89034 x MON 88017 sweet corn acreage exceeds 5,000 acres and the pest is capable of 
overwintering in that county. Monsanto should consult with academic and United States 
Department of Agriculture (USDA) experts in developing the monitoring plan and will provide 
EPA with a copy of its proposed resistance monitoring plan for EPA's approval prior to 
implementation. This proposed FAW monitoring plan must be submitted to EPA by January 
31" of the year following that in which MON 89034 I MON 89034 x MON 88017 sweet com 
acreage exceeds the trigger specified in this requirement (i.e., greater than 5,000 acres in any 
county in which FAW overwinters). The proposed plan must be implemented the season 
following the acreage trigger being met. The proposed plan will remain in place until an EPA 
approved plan can be implemented. 

Monsanto shall annually sample and bioassay populations of the key target pests: Ostrinia 
nubilalis (European com borer; ECB), Diatraea grandiosella (Southwestern com borer; SWCB), 
and Helicoverpa zea (com earworm; CEW). Sampling for the target pests will be focused in 
areas identified as those with the highest risk of resistance development (e.g., where 
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lepidopteran-active Bt hybrids are planted on a high proportion of the com acres, and where the 
insect species are regarded as key pests of com). Bioassay methods must be appropriate for the 
goal of detecting field-relevant shifts in population response to MON 89034 and/or changes in 
resistance-allele frequency in response to the use ofMON 89034 and, as far as possible, should 
be consistent across sampling years to enable comparisons with historical data. Each protein in 
MON 89034 must be tested separately, rather than a mixture of the two proteins, because 
resistance to one protein could be masked by the activity of the other. 

The number of populations to be collected shall reflect the regional importance of the insect 
species as a pest, and specific collection regions will be identified for each pest. For ECB, a 
minimum of 12 populations across the sampling region will be targeted for collection at each 
annual sampling. For SWCB, the target will be a minimum of six populations. For CEW, the 
target will be a minimum of 10 populations. Pest populations should be collected from multiple 
com-growing states reflective of different geographies and agronomic conditions. To obtain 
sufficient sensitivity to detect resistance alleles before they become common enough to cause 
measurable field damage, each population collection shall attempt to target 400 insect genomes 
(egg masses, larvae, mated females, and/or mixed-sex adults), but a successful population 
collection will contain a minimum of I 00 genomes. It is recognized that it may not be possible 
to collect the target number of insect populations or genomes due to factors such as natural 
fluctuations in pest density, envirorunental conditions, and area-wide pest suppression. 

The sampling program and geographic range of collections may be modified as appropriate based 
on changes in pest importance and for the adoption levels ofMON 89034. The Agency shall be 
consulted prior to the implementation of such modifications. 

The registrant will report to the Agency by August 31" of each year, beginning in 2010, the 
results of the population sampling and bioassay monitoring program. 

Any incidence of unusually low sensitivity to the CrylA.l 05 and Cry2Ab2 proteins in bioassays 
shall be investigated as soon as possible to understand any field relevance of such a finding. 
Such investigations shall proceed in a stepwise manner until the field relevance can be either 
confinned or refuted, and results of these shall be reported to the Agency annually before August 
31st, beginning in 2010. The investigative steps will include: 

I. Re-test progeny of the collected population to detennine whether the unusual bioassay 
response is reproducible and heritable. If it is not reproducible and heritable, no further 
action is required. 

2. If the unusual response is reproducible and heritable, progeny of insects that survive the 
diagnostic concentration will be tested using methods that are representative of exposure to 
MON 89034 under field conditions. If progeny do not survive to adulthood, any suspected 
resistance is not field relevant and no further action is required. 
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3. If insects survive steps I and 2, resistance is confirmed, and further steps will be taken to 
taken to evaluate the resistance. These steps may include: 

• detennining the nature of the resistance (i.e., recessive or dominant, and the level 
of functional dominance); 

• estimating the resistanceRallele frequency in the original population; 

• determining whether the resistance-allele frequency is increasing by analyzing field 
collections in subsequent years sampled from the same site where the resistance allele(s) was 
originally collected; 

• determining the geographic distribution ofthe resistance allele by analyzing field collections 
in subsequent years from sites surrounding the site where the resistance allele(s) was 
originally collected. 

Should field relevant resistance be confirmed, and the resistance appears to be increasing or 
spreading, Monsanto will consult with the Agency to develop and implement a case-specific 
resistance management action plan. 

(2) Investigation of Reports of Unexpected Levels of Damage by the Target Pests: 

Monsanto will follow up on grower, extension specialist or consultant reports of unexpected 
levels of damage by the lepidopteran pests listed on the pesticide label. Monsanto will instruct its 
customers to contact them if such incidents occur. Monsanto will investigate all legitimate 
reports submitted to the company or the company's representatives. 

If reports of unexpected levels of damage lead to the suspicion of resistance in any of the key 
target pests (ECB. SWCB. CEW. and FA W). Monsanto will implement the actions described 
below, based on the following definitions of suspected resistance and confirmed resistance. 

Suspected resistance 

EPA defines suspected resistance to mean field reports of unexpected levels of insect feeding 
damage for which: 

• the com in question has been confirmed to be lepidopteran-active Bt com; 

• the seed used had the proper percentage of com expressing Bt protein; 
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• the relevant plant tissues are expressing the expected level of Bt protein; and 

• it has been ruled out that species not susceptible to the protein could be responsible for the 
damage, that no climatic or cultural reasons could be responsible for the damage, and that 
there could be no other reasonable causes for the damage. 

The Agency does not interpret suspected resistance to mean grower reports of possible control 
failures or suspicious results from annual insect monitoring assays, nor does the Agency intend 
that extensive field studies and testing be undertaken to confirm scientifically the presence of 
insects resistant to MON 89034 in commercial production fields before responsive measures are 
undertaken. 

If resistance is suspected, Monsanto will instruct growers to do the following: 

• Use alternative control measures in MON 89034 fields in the affected region to corttrol the 
target pest during the immediate growing season. 

• Destroy MON 89034 crop residues in the affected region within one month after harvest with 
a technique appropriate for local production practices to minimize the possibility of resistant 
insects over-wintering and contributing to the next season's target pest population. 

Additionally, if possible, and prior to the application of alternative control measures or 
destruction of crop residue, Monsanto will collect samples ofthe insect population in the 
affected fields for laboratory rearing and testing. Such rearing and testing shall be conducte4 as 
expeditiously as practical. 

Confirmed resistance 

EPA defines confirmed resistance to mean, in the case of field reports of unexpected levels of 
damage from the key target pests, that all the following criteria are met: 

• There is >30% insect survival and commensurate insect feeding in a bioassay, initiated with 
neonate larvae, that uses methods that are representative of exposure to Bt com hybrids under 
field conditions (ECB and SWCB only). 

• In standardized laboratory bioassays using diagnostic concentrations of the Bt protein suited 
to the target pest in question, the pest exhibits resistance that has a genetic basis and the level 
of survivorship indicates that there may be a resistance-allele frequency of~ 0.1 in the 
sampled population. 
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• In standardized laboratory bioassays, the LC50 exceeds the upper limit of the 95% confidence 
interval of the LC50 for susceptible populations surveyed both in the original baselines 
developed for this pest species and in previous years of field monitoring. 

(3) Response to Confirmed Resistance in a Key Target Pest as the Cause of Unexpected 
Levels of Damage in the Field 

When field resistance is confirmed (as defined above), the following steps will be taken by 
Monsanto: 

• EPA will receive notification within 30 days of resistance confirmation; 

• Affected customers and extension agents will be notified about confirmed resistance within 
30 days; 

• Monitoring will be increased in the affected area and local target pest populations will be 
sampled annually to determine the extent and impact of resistance; 

• If appropriate (depending on the resistant pest species, the extent of resistance, the timing of 
resistance, and the nature of resistance, and the availability of suitable alternative control 
measures), alternative control measures will be employed to reduce or control target pest 
populations in the affected area. Alternative control measures may include advising 
customers and extension agents in the affected area to incorporate crop residues into the soil 
following harvest to minimize the possibility of over-wintering insects, and/or applications of 
chemical insecticides; 

• Unless otherwise agreed with EPA, stop sale and distribution of the relevant lepidopteran
active Bt com hybrids in the affected area immediately until an effective local mitigation plan 
approved by EPA has been implemented; 

• Monsanto will develop a case-specific resistance management action plan within 90 days 
according to the characteristics of the resistance event and local agronomic needs. Monsanto 
will consult with appropriate stakeholders in the development of the action plan, and the 
details of such a plan shall be approved by EPA prior to implementation; 

• NotifY affected parties (e.g., growers, consultants, extension agents, seed distributors, 
university cooperators and state/federal authorities as appropriate) in the region of the 
resistance situation and approved action plan; and 
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• In subsequent growing seasons, maintain sales suspension and alternative resistance 
management strategies in the affected region(s) for the Bt com hybrids that are affected by 
the resistant population until an EPA-approved local resistance management plan is in place 
to mitigate the resistance. 

A report on results of resistance monitoring and investigations of damage reports must be 
submitted to the Agency annually by August 31st each year, beginning in 2010, for the duration 
ofthe conditional registration. 

g) Annual Reporting Requirements for MON 89034 

I) Annual Sales: reported and summed by state (county level data available by request), January 
31st each year, beginning in 20 l 0; 

2) Grower Agreement: number of units ofMON 89034 seeds shipped or sold and not returned, 
and the number of such units that were sold to persons who have signed grower agreements, 
January 31st each year, beginning in 20 l 0; 

3) Grower Education: substantive changes to education program completed previous year, 
January 31 51 each year, beginning in 2010; 

4) Compliance Assurance Plan: Compliance Assurance Program activities and results, January 
31st each year, beginning in 201 0; 

5) Compliance Survey Results: to include annual survey results and plans for the next year; full 
report January 31st each year, beginning in 201 0; 

6) Insect Resistance Monitoring Results: results of monitoring and investigations of damage 
reports, August 31st each year, beginning in 2010. 
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If the above conditions are not complied with, the registration will be subject to cancellation 
in accordance with FIF.RA section 6( e). Your release for shipment of this product constitutes 
acceptance of these conditions. If you have any questions contact Jeannine Kausch at 703R347R8920 
or by email at: kausch.jeannine@epagov. 

A stamped copy of the label is enclosed for your records. 

Enclosure (I): 
-Accepted Label 

Sincerely, 

Sheryl K. Reilly, Ph.D., Chief 
Microbial Pesticides Branch 
Biopestici.des and Pollution 
Prevention Division (751IP) 



Requested Changes for MON 89034 (#524-575) Label 
{**Some of the changes are reflected in blue.) 

I) If there is intention to use an alternate brand name for MON 89034 (i.e., YieldGard 
VT PRO™ corn) as is shown in the grower agreement sample that you submitted, this 
must be indicated on the label under the primary brand name. For example: 

MON 89034 
(alternate brand name: YieldGard VT PRO™ com) 

2) Please make the following modifications to the INGREDIENT STATEMENT: 

• For the CrylA.l 05 protein, please indicate the same number of significant digits 
throughout the range of the active ingredient component (e.g., 0.0020 ~ 0.0056%). 

• 

• 

Please indicate the other ingredients, similar to the most recently accepted MON 
88017 label dated 06110/2008. For example: 

Other Ingredients: 

Substance produced by a marker gene and the genetic material necessary for its 
production (vector PV-ZMIR245) in event MON 89034 corn ..... percentage range 

Please include an asterisk after all percentage ranges listed in the INGREDIENT 
STATEMENT (for 9efS active and 9t±ter ingredients) and before the statement, 
"Percentage (wtlwt) on a dry weight basis whole plant (forage)." 

3) Please resituate the label so that the KEEP OUT OF REACH OF CHILDREN 
statement is located above the signal word, CAUTION. 

4) Please change the statement "MON 89034 can be crossed with events MON 88017, 
TCI507, or DAS-59122-7 to produce combined trait corn products" to the following 
statement (per the updated terms and conditions): 

"This plant-incorporated protectant may be combined through conventional breeding 
with other registered plant-incorporated protectants that are similarly approved for use in 
combination, through conventional breeding, with other registered plant-incorporated 
protectants to produce inbred corn lines and hybrid corn varieties with combined 
pesticidal traits." 

5) Please insert the sub-heading, 1) Refuge Requirements for MON 89034 Field Corn, 
after the 3rd ~t of statements in the Directions for Use. 

**This has been requested in order to remove the post-harvest requirements for sweet 
corn from the "refuge requirements" and place them in their own section. 



6) Please change the wording in the 4th set of statements under the Directions for Use to 
the following for clarification: 

"In order to minimize the risk of corn borers developing resistance to MON 89034 field 
corn, an insect resistance management plan must be implemented. which includes 
planting of a structured refuge." 

**Statement ''these pests" is referring back to the 2nd set of statements under the 
Directions for Use but could use specification because of the intervening language 
between the above language and the language it is referring back to. 

7) Please change the statement "These refuge requirements do not apply to seed 
increase/propagation of inbred and hybrid seed corn and small scale research trials for 
observation, nor to commercial hybrid seed corn" to the following statement (per the 
updated terms and conditions): 

"These refuge requirements do not apply to seed increase/propagation of inbred and 
hybrid seed corn up to a total of20,000 acres per county and up to a combined United 
States (U.S.) total of250,000 acres per plant-incorporated protectant (PIP) active 
ingredient per registrant per year. Furthermore, these refuge requirements do not apply to 
commercial hybrid sweet corn." 

8) Please change the sub-heading, a) Corn-Belt/Non-Cotton Growing Areas, to the 
sub-heading, a) Corn-Belt/Non-Cotton Growing Area Refuge Rcttuirements. 

9) Under "Corn-Belt/Non-Cotton Growing Area Refuge Requirements," please 
remove the 1st set of statements as this has been separated into another section. 

10) Under "Corn-Belt/Non-Cotton Growing Area Refuge Requirements," please 
change the current 2nd set of statements to the following: 

"For MON 89034 field corn grown outside cotton-growing areas (e.g., the Corn Belt), 
grower guides must specifY that growers must adhere to the following refuge 
requirements. Growers who fail to comply with the IRM requirements risk losing access 
to Monsanto corn PIP products.'' 

"Growers must plant a structured refuge of at least 5% corn, which is not a lepidopteran
protected Bt corn hybrid. The refuge may be ueated with msecticides. as detailed below. 
to control lepidopteran stalk-bormg and other pests." 

ll) Under "Cotton~Growing Area Refuge Requirements," please remove the current 
2n set of statements as this has been separated into another section. 

12) Under "Cotton~Growing Area Refuge Requirements," please change 
"lepidopteran-protected Bt field corn" to "MON 89034 field corn." Also, please add the 
following sentence, "Growers who fail to comply with the lRM requirements risk losing 
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access to Monsanto co_ !IP products," after the corrected sente 1 (Matching the 
statement found under the Com-Belt Refuge Requirements section). 

13) Under "Cotton~Growing Area Refuge Requirements," please change the znd 

sentence in the current 41
h set of statements to the following: 

''The refuge may be treated with insecticides, as detailed below, to control lepidopteran 
stalk-boring and other pests.'' 

14) Under "Cotton-Growing Area Refuge Requirements," please arrange the diagrams 
and statements -detailing refuge types, external refuge distance, and strip refuge 
explanation as is done in the Com-Belt Refuge Requirements section for consistency and 
clarity. 

15) Under "Cotton-Growing Area Refuge Requirements," please remove "(1/4 mile or 
closer preferred)" from the current 61

h set of statements. 

16) Immediately follow the Cotton-Growing Area Refuge Requirements section, but 
before the Corn Insects Controlled section, please insert the following statements 
referring to use ofMON 89034 in sweet corn: 

2) Post-Harvest Requirements for MON 89034 Sweet Corn 

For MON 89034 sweet corn, growers are required to destroy any MON 89034 sweet corn 
stalks that remain in the field following harvest via rotary mowing, discing, or plow
down within one (I) month of harvest. 



Jeannine, 

"SCHNEIDER, RUSSELL P 
[AG/1920]" 
<russefl.p.schneider@monsa 
nto.com> 

12/04/2008 02:44PM 

To Jeannine Kausch/DC/USEPNUS@EPA 

ee 

bee 

Subject RE: 5% refuge for MON 89034 

Thank you very much. We look forward to seeing the draft. 

Russ 

-----Original Message-----
From: Kausch.Jeannine@epamail.epa.gov [mailto:Kausch.Jeannine@epamail.epa.gov] 
Sent: Thursday, December 04, 2008 2:30 PM 
To: SCHNEIDER, RUSSELL P (AG/1920] 
subject: Re~ 5% refuge for MON 89034 

Hi Russ, 

I was going to call you and provide you with a status but will instead 
try to explain, in this email, what stage I am in with regards to 
drafting the letters for the 5% refuge for MON 89034 and MON 89034 x MON 
88017. I have been working with Alan to capture the relevant elements of 
the amendment, which has not been problematic. However, I am also 
updating the terms and conditions of the original registration notice of 
both products to reflect that various conditions have been submitted, to 
reflect certain cross resistance concerns that have been addressed 
(between Cry1A.105 and CrylFa), to clarify certain points, and to 
standardize the terms and conditions in accordance with the most recent 
ABSTC language. I am almost done drafting the letters but please be 
aware that there are still several steps before approval as I need to 
ensure the labels match the terms and conditions of both registrations 
and the letters need to go through management. Also, I would like to 
send you a draft copy of the letters, so that you know what is being 
altered from the original registration notices. I expect to get draft 
copies of acceptance letters and any comments I have on the labels by 
the middle of next week. 

Thanks, 

Jeannine 

Environmental Protection Specialist 
Biopesticides and Pollution Prevention Division 
Office of Pesticide Programs 
(703) 347-8920 (telephone) 
(703) 305-0118 (fax} 

"SCHNEIDER, 
RUSSELL P 
[AG/1920]" 
<russell.p.schne 
ider@monsanto.co 
m> 

To 
Jeannine Kausch/DC/USEPA/US@EPA 

cc 



Jeannine, 

12/04/2008 01:47 
PM 

Subject 
5% refuge for MON 89034 

Per Mike's earlier note, I wanted to check on the status of the 5% 
refuge request for MON 89034. In one of my last meetings with Alan and 
Sheryl they indicated the review was completed and I was hoping a 
decision had been made. Do you know when we will hear from your agency? 

Russ 

This e-mail message may contain privileged and/or confidential 
information, and is intended to be received only by persons entitled to 
receive such information. If you have received this e-mail in error, 
please notify the sender immediately. Please delete it and all 
attachments from any servers, hard drives or any other media. Other use 
of this e-mail by you is strictly prohibited. 

All e-mails and attachments sent and received are subject to monitoring, 
reading and archival by Monsanto, including its subsidiaries. The 
recipient of this e-mail is solely responsible for checking for the 
presence of "Viruses" or other "Malware". Monsanto, along with its 
subsidiaries, accepts no liability for any damage caused by any such 
code transmitted by or accompanying this e-mail or any attachment. 

This e-mail message may contain privileged and/or confidential information, 
and is intended to be received only by persons entitled to receive such 
information. If you have received this e-mail in error, please notify the 
sender immediately. Please delete it and all attachments from any servers, 
hard drives or any other media. Other use of this e-mail by you is strictly 
prohibited. 

All e-mails and attachments sent and received are subject to monitoring, 
reading and archival by Monsanto, including its subsidiaries. The recipient of 
this e-mail is solely responsible for checking for the presence of "Viruses" 
or other "Malware". Monsanto, along with its subsidiaries, accepts no 
liability for any damage caused by any such code transmitted by or 
accompanying this e-mail or any attachment. 



Hi Alan, 

Jeannine 
Kausch/DC/USEPAIUS 

t2/02/2008 Ot:29 PM 

To Alan ReynoldsJDC/USEPA!US@EPA 

cc 

bee 

Subject Draft Amendment Acceptance Letters for MON 89034 and 
Mon 89034 x MON 880 t7 

It took me some time to integrate everything from the ABSTC standardized registrations, but I think I 
captured the appropriate items for field and sweet corn in both amendment letters Additionally, I made the 
appropriate changes to reflect the permitted reduction for corn borer refuge for the Corn Belt and that 
Monsanto met the requirements for evaluating cross resistance (for now) of Cry1A.105 and Cry1 Fa. 
However, I would appreciate if you still look over both letters for accuracy and consistency as I am prone 
to mistakes, in general, but particularly after looking at something for too !ong. 

Would you also be able to look at two specific items (that appear on the original registration notices) that 
I've included in the current letters but have some questions about? 

a) On page 11 of the MON 890341etter, why did we ask the registrant to follow-up on grower, 
extension specialist or consultant reports of unexpected damage 

or control failures for corn rootworm? I thought the two proteins in MON 89034 specifically 
targeted only lepidopteran pests, so why the concern about resistance 

in corn rootworm? Perhaps, a stupid question, but I am just curious as to why we would 
include that requirement for MON 89034. 

b) On page 5 of the MON 890341etter, the last requirement in the table refers to cross-resistance 
concern in southern cotton-growing areas, but it seems to describe the same 

concept as is provided in the box above i~ which references to cross resistance with other 
proteins in other Btcorn and cotton plants. Is there a difference that I am missing? 

Your red ink input is much appreciated 

Thanks, 

Jeannine 

**Jeannette does not have the hard copies of the data packages for this amendment and did not get them 
from you for her peer review. Wonder where they could be? 

MON 89034 x MON 88017 _Amendment_ t2·0t.2008.doc MON 89034_AmendmenL12·01·2008.doc 



;";:'.-'Alan 
/ ~ Reynolds/DC/USEPAIUS 

/C:/ ~· t1/t212008 06:46PM 
i'/ 
' 

Hi Jeannine-

To Jeannine Kausch/DC/USEPJVUS@EPA 

cc Jeannette Martinez/DC/USEPA/US@EPA, Mike 
Mendelsohn/DC/USEPAIUS@EPA 

bee 

Subject MON 89034 amendment -completed review 

I'm attaching an electronic copy of the MON 89034 review- the original is on your chair. Mike- please 
use this version for archiving in ARS. 

Jeannette-

Did I give you the MRID volume for the secondary review? If so, can you please give it to Jeannine? 

Also, after much thought, I decided that your major comment (i.e. modeling using Cry1Ab and assuming 
complete cross resistance) is more relevant to ECB. Our primary concern with Cry1Ac and cross 
resistance to Cry1A.105 is with CEW (which was not included in the modeling). Therefore, !left the 
review as is .... we can discuss further when I see you next at ESA 

Alan 

~ 
MON 89034 · amendment.doc 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

f~OV 12 2008 
MEMORANDUM 

SUBJECT: 

TO: 

FROM: 

PEER 
REVIEW: 

Review of an amendment request to reduce the refuge 
required for MON 89034 com in the Com Belt. 
EPA Reg No. 524-575 and 524-576. MRID#: 474748-01. 
Decision#: 394797. DP Barcode: 354723. 

Jeannine Kausch, Regulatory Action Leader 
Microbial Pesticides Branch 
Biopesticides and Pollution Prevention Division (7511P) 

Alan Reynolds, Entomologist ~ . . \1.-t:.<i.~- ->c"'-
Microbial Pesticides Branch 
Biopesticides and Pollution Prevention Division (7511P) 

Jeannette Martinez, Ecologist 
Microbial Pesticides Branch 
Biopesticides and Pollution Prevention DivlSlon ( 

Action Requested 

BPPD 1 has been asked to review an amendment request submitted by Monsanto 
Company to reduce the required refuge for MON 89034 Bt corn (EPA Reg. No. 524-575) 
and MON 89034 x MON 88017 Bt corn (524-576) in the Corn Belt. MON 89034 was 
initially registered with a requirement to plant a 200/o refuge in the Com Belt; Monsanto 
is proposing to reduce the percent refuge to 5% in these areas. In support of the 
amendment request, Monsanto submitted data and an analysis of potential resistance risk 
in a volume titled "Assessment of the Impact ofMON 89034 Introduction on Bt 
Resistance Development in European and Southwestern Com Borer" (MRJD# 474748-
01). 

Conclusions and Recommendations 

1) Monsanto's request to reduce the required non-Bt com refuge for MON 89034 com 
from 20% to 5% is scientifically supported by the submitted cross resistance information 
and model simulations and should not significantly increase the risk of resistance for 

t The use ofBPPD in this review refers to the BPPD IRM Team consisting of AJan Reynolds and Jeannette 
Martinez 

tnternet Address (URL) • http://www.epa.gov 
Recycled/Recyclable • Pnnled with Vegetable Oil sa~ed Inks on 100% Postconsumer, Proce~s Chlorine Free Recyded Paper 



European corn borer (ECB) and southwestern corn borer (SWCB). While there are still 
some uncertainties regarding the refuge reduction (described below in# 3-5), the overall 
conclusions and recommendations are not affected. 

2) BPPD notes that this request pertains only to MON 89034 grown in the U.S. Com 
Belt; MON 89034 grown in southern cotton-growing regions (as defined by the tenns and 
conditions of registration) is unaffected by this amendment and must be planted with a 
20% non-Bt com refuge. Although not formally addressed in the submission, the 
conclusions of this review are also applicable to the lepidopteran refuge portion of the 
MON 89034 x MON 88017 registration (EPA Reg. No. 524-576). 

3) As a condition of registration ofMON 89034, Monsanto was required to analyze 
potential cross resistance in existing Bt com and Bt cotton products for CrylA.105, 
CrylFa and Cry lAc. Monsanto has sufficiently addressed cross resistance for 
Cry1A.I05 and CrylFa in this submission, but insufficient analysis was provided for 
Cry lAc and CrylA.l 05. So that BPPD can fully assess the cross resistance potential of 
CrylA.I05 with Cry lAc, it is recommended that Monsanto provide additional 
information either experimentally (i.e. binding studies or with resistant colonies) or using 
another analysis. 

4) Potential cross resistance between CrylA.l05 with Cry lAc is an issue primarily for 
the corn earworm (CEW), which feeds on corn and cotton and could be exposed to both 
Cry!A.I05 (in MON 89034 com) and Cry!Ac (in Bollgard cotton). However, several 
factors reduce the likelihood of CEW resistance developing to MON 89034 com with a 
5% refuge: 1) CEW is not as prominent a pest in the Corn Belt as ECB; 2) CEW does 
not overwinter well in the Com Belt; 3) CEW is highly polyphagous (feeding on 
numerous crops and wild hosts) and there may be some degree of natural refuge in the 
Corn Belt. 

5) BPPD noted several limitations to the model simulations used to support the 
amendment: 1) No model simulations were conducted to compare 5% (proposed) vs. 
20% (current) refuge for MON 89034; 2) The model time horizon (30 years) limited 
comparisons between many of the model scenarios; 3) SWCB scenarios included dose 
mortality estimates somewhat higher than those suggested by previously-submitted data. 
While BPPD believes the model analysis would have been improved had these areas been 
addressed, the impact on the model output would likely not have been great enough to 
alter the overall conclusions. 

6) Since MON 89034 is an expiring registration (expiration date: September 30, 201 0), 
BPPD recommends reevaluating the 5% refuge if warranted by cross resistance data or 
other information received during this interim period. 

Background 

MON 89034 and MON 89034 x MON 88017 are plant-incorporated protectants (PIP) 
that were registered for commercial use on June 10, 2008. Event MON 89034 contains 
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two proteins (CrylA.l 05 and Cry2Ab2) that are targeted against lepidopteran com pests 
including European com borer ( Ostrinia nubilalis, ECB), com earnronn (Helicoverpa 
zea, CEW), southwestern com borer (Diatraea grandiosella, SWCB), and fall annywonn 
(Spodopterafrugiperda, FA W). MON 88017 was registered separately in 2003 and 
controls corn rootworm (Diabrotica sp., CRW). 

As part of the IRM proposal for MON 89034 com, Monsanto proposed a 5% 
lepidopteran structured refuge for non-cotton growing regions instead ofthe 20% refuge 
that has been required for all other Bt com registrations. Monsanto reasoned that the 
combination of two toxins targeting lepidopteran com pests with no cross resistance 
allowed for a reduced refuge with little risk of resistance. BPPD's review of the IRM 
proposal (BPPD 2007) agreed with much of Monsanto's justification but determined that 
there were a number of uncertainties in the request for lower refuge. Specifically, there 
were three areas of concern: I) Cry1A.105 and Cry2Ab2 dose determination for the 
major target pests (ECB, CEW, SWCB, and FA W); 2) cross resistance potential between 
Cry1A.105 and CrylF and Cry lAc (toxins expressed in previously-registered PIPs); and 
3) species-specific (e.g, ECB and SWCB for the Com Belt), spatially-explicit, landscape 
modeling to explore the durability ofMON 89034 versus single-protein Bt com products. 
Given the uncertainty of the reduced refuge request, EPA registered MON 89034 with a 
20% structured refuge requirement, similar to other Bt com products. Separately, EPA 
did agree with Monsanto's request to reduce refuge in cotton-growing areas from 50% to 
20% (see discussion in BPPD 2007). As a condition of registration, Monsanto was 
required to address cross resistance in existing Bt com and Bt cotton products for 
CrylA.lOS, CrylFa and CrylAc. 

Monsanto has subsequently materials to address these three areas of uncertainty as part of 
a new amendment request for a reduced 5% refuge for non-cotton regions. The response, 
including a discussion of cross resistance and a new model, is included in a study titled 
"Assessment of the Impact ofMON 89034 Introduction on Bt Resistance Development in 
European and Southwestern Com Borer" (MRID# 474748-01). 

Monsanto's Proposed Amendment to Support a 5% Refuge for MON 89034 

Monsanto's proposal for a 5% refuge with MON 89034 includes two major components: 
1) a discussion of the cross resistance potential between the toxins in MON 89034 and 2) 
a deterministic model to simulate a 5% refuge and the risk of resistance for ECB and 
SWCB. Each of these sections is described and reviewed individually below. 

In lieu of submitting new dose determination data for Cry2Ab2 and CrylA.lOS for the 
major target pests, Monsanto has used the existing dose information (submitted for the 
original registration) in the new simulation model. Therefore, Monsanto's response to 
the dose determination uncertainties (detailed in BPPD 2007) will be discussed and 
reviewed in the modeling section below. 

1) Cross Resistance Potential 
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MON 89034 contains both Cry lA. lOS and Cry2Ab2, which target the same lepidopteran 
com pest complex. The CrylA.l 05 toxin is a "chimeric" protein containing domains I 
and II and the C-terminal from Cry!Ac and domain III from Cry I Fa while the Cry2Ab2 
protein is the same as that currently expressed in Monsanto's Bollgard II cotton. 
Monsanto has sufficiently demonstrated that the cross resistance potential between these 
two proteins should be low, primarily due to differing modes of action (see discussion in 
BPPD 2007). However, in evaluating new PIP traits, the landscape of previously
registered toxins in the same crop must be taken into account. In addition, for com PIPs, 
cotton must also be considered because one of the key target pests, com earworm (also 
referred to as cotton bollworm, CBW, when a pest on cotton), is a pest of both crops. As 
a condition of registration, Monsanto was required to address cross resistance in existing 
Bt corn and Bt cotton products for Cry1A.105, Cry1Fa and Cry1Ac. 

Monsanto's amendment submission for MON 89034 contained a discussion of cross 
resistance including an analysis of previous studies as well as a summary of recently 
developed data. Analysis of existing data was conducted for four toxin combinations: 1) 
Cry!Ab vs. Cry!Ac; 2) Cry!F vs. Cry lAb and Cry!Ac; 3) Cry2Ab2 vs. Cry! proteins; 
and 4) Cry1A.105 vs. CrylAb and Cry1Ac. New data were presented for comparisons 
between Cry!A.105 and Cry2Ab2 vs. Cry! F. 

Cry lAb vs. Cry1Ac: Based on a literature review of binding studies with munerous 
lepidopteran species, Cry1Ac is known to have strong cross resistance with Cry lAb. 
Both toxins share a high affinity binding site in ECB, CEW/CBW, SWCB, PAW, and 
others (references cited in MRID# 474748-01). 

Cry!F vs. Cry!Ab and Cry!Ac: Cry!F also shares a binding site with Cry!Ab/Cry!Ac, 
though the level of cross resistance between Cry1F and CrylA is not as strong as Cry1Ab 
vs. Cry lAc. ECB resistant to Cry lAb have been shown to be partially resistant to CrylF 
although Cry1F resistant ECB were not cross resistant to Cry lAb and only slightly 
resistant to CrylAc. Similar trends have also been shown with tobacco budworm 
(Heliothis virescens, TBW) (references cited in MRID# 474748-01). Overall, Cry IF can 
be considered partially cross resistant to Cry lAb and Cry1Ac. The availability of 
binding sites may explain the partial cross resistance: Cry1Ab and Cry1Ac could have 
more different sites to bind with than CrylF so that resistance to Cry1F still allows for 
some binding ofCrylAb or Cry1Ac. 

Cry2Ab vs. Cryl proteins: A literature review suggests that Cry2Ab has no cross 
resistance potential with any of the currently registered Cry1 proteins including Cry lAb 
and Cry lAc. Studies have been conducted with numerous cotton pests including CEW, 
TBW, pink bollworm (Pectinophora gossypiella, PBW), and Helicove1pa armigera that 
revealed no shared binding sites between Cry2A and Cry lAb or Cry lAc proteins. 
Additional studies with Cry1Ac-resistant TBW, CEW/CBW, and PB'W found no cross 
resistance with Cry2Ab (references cited in MRID# 474748-01). Previously submitted 
data by Monsanto for MON 89034 (Head 2006; reviewed in BPPD 2007) demonstrated 
that Cry lAb-resistant ECB were not found to be cross resistant with Cry2Ab while 
Cry2Ab2-resistant H armigera were not cross resistant with Cry1A.l 05 or Cry1Ac. 
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Cry lA.! 05 vs. Crv!Ab and Czy!Ac: For Cry!Ab, a previously submitted binding study 
with ECB (Head 2006; reviewed in BPPD 2007) showed that the protein has a distinct 
binding site from CrylA.105. This was confirmed by studies with CrylAb~resistant ECB 
and sugarcane borer (Diatraea saccharalis, SCB) that showed no cross resistance with 
Cry1A.105. Monsanto argues that due to similar characteristics betv.reen Cry lAb and 
Cry lAc (i.e. mode of action), it is reasonable to assume that Cry lAc should not be cross 
resistant with Cry1A.l05. However, no binding studies or experiments with resistant 
colonies were described to verify that assumption. 

Cry!A.l05 and Crv2Ab2 vs. Czy!F: New data were cited by Monsanto (Schlenz eta!. 
2008) to assess the cross resistance potential between CrylA.105/Cry2Ab2 and CrylF 
using Cry IF-resistant ECB and F AW colonies. Artificial diet bioassays were used to test 
CrylA.l 05, Cry2Ab2, and control groups against ECB and FA W colonies previously 
selected for high-level CrylF resistance as well as unselected control colonies. A range 
of five concentrations was used and the test was conducted over a seven day period to 
determine growth inhibition (Giso) for each colony. The results showed that, aS expected, 
Cry IF-resistant ECB and FAW were not cross resistant with Cry2Ab2- the Giso 
resistance ratios (Cry IF-resistant : Cry IF-susceptible) were 1.4 for ECB and 0.11 for 
FAW. With CrylA.105, the Glso resistance ratios were> 3.9 for ECB and 7.0 for FAW, 
indicating low level cross resistance. 

Table 1: Cross resistance potential ofMON 89034 (Cry!A.l05 and Cry2Ab2) with 
previously registered Bt com toxins. 

Bt toxins in MON 89034 
Existing Bt toxins CrylA.lOS Cry2Ab2 

Cry lAb No cross resistance (ECB, No cross resistance (ECB) 
SCB) 

Cry lAc Unlikely cross resistance, but No cross resistance (fBW, 
unverified experimentally PBW, CEW/CBVI) 

CrylF Low level cross resistance No cross resistance (ECB, FAW) 
(ECB, FAW) 

BPPD Review- Cross Resistance 

BPPD agrees with Monsanto's characterization of the cross resistance potential for the 
Cry lA.! 05 and Cry2Ab2 toxins with I) each other (previously demonstrated in Head 
2006), 2) Cry IF, and 3) Cry!Ab. Binding and resistant colony work conducted by 
Monsanto and other researchers clearly show that no cross resistance can be expected 
between Cry!A.I05, Cry2Ab2 and Cry lAb (see Table I above). New data referenced in 
Monsanto's amendment request also experimentally demonstrate the cross resistance 
potential between Cry IF and Cry2Ab2 (no cross resistance) and Cry!A.!05 Qowcross 
resistance). 
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However, BPPD still has reservations about Cry lAc. While Monsanto has made the case 
that Cry lAc should be expected to behave like Cry lAb due to a similar mode of action, 
no experimental data (i.e. binding studies or bioassays with resistant insect colonies) were 
provided either in the original MON 89034 IRM submission (Head 2006) or the follow
up amendment request (MRID# 474748-0!). BPPD notes that Cry!A.I05 (a chimeric 
protein) contains domains I and II and the C-terminal from Cry lAc. Cross-resistance 
could result when proteins share key structural features, which allows one resistance 
mechanism to confer resistance to more than one protein (Tabashnik, 1994; Gould et al., 
I 995). 

BPPD recognizes that at the present time there are no registered Bt corn products 
containing CrylAc. Therefore, exposure to ECB and SWCB to Cry lAc is unlikely, as 
neither is known as a cotton pest. FA W may occasionally feed on cotton, but favor corn 
and is also unlikely to have much exposure to Cry lAc. On the other hand, successive 
generations of CEW may feed on both corn and cotton during the same growing season. 
This could result in a potential "double" exposure to Bt cotton (including Cry lAb) and Bt 
com (including CrylA.l05) and increased selection pressure for resistance, particularly if 
there is a risk of cross resistance. 

Given that Monsanto has proposed to substantially reduce refuge for MON 89034 from 
20% to 5%, cross resistance is an important consideration even for Cry lAc. Although 
improbable, BPPD cannot rule out that a CEW/CBW population could develop Cry!Ac 
resistance in cotton and then encounter MON 89034 com. [Tabashnik et al. (2008) have 
argued that Cry lAc resistance has already evolved in CBW in the south, although this 
conclusion has been disputed (Maar et al. 2008).] Should there be a degree of cross 
resistance between Cry!Ac and Cry!A.l05, MON 89034 might functionally have only 
Cry2Ab2 remaining as an effective toxin against CEW. With a reduced refuge (5%), 
selection pressure could be increased for resistance to MON 89034 and Cry2Ab2 (which 
also is expressed in Bollgard II cotton). So that BPPD can fully assess the cross 
resistance potential ofCrylA.l05 with Cry lAc in CEW/CBW, it is recommended that 
Monsanto provide additional information either experimentally (i.e. binding studies or 
with resistant colonies) or using another analysis. Alternatively, Monsanto could revise 
the CEW model submitted with the original MON 89034 IRM plan (Head 2006) to 
support 20% refuge in cotton-growing regions. This model simulated CEW resistance to 
MON 89034 and assumed complete cross resistance between CrylA.105 and Cry lAc; 
the model could be adapted to evaluate a 5% refuge in the Corn Belt with similar 
assumptions. 

2) Modeling 

As part of the review of Monsanto's initial IRM plan for MON 89034, BPPD identified 
the need for additional species-specific (e.g, ECB and SWCB for the Com Belt), 
spatially-explicit, landscape modeling to explore the durability ofMON 89034 versus 
single-protein Bt com products (BPPD 2007). Previously, Monsanto had cited the 
modeling work of Roush (1998) to demonstrate that a 5% refuge was justified with a two 
toxin pyramided product. Roush's model has a number of key assumptions, particularly 
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in terms of the toxin expression level in pyramided product. For homozygote susceptible 
insects, the model assumes 95% mortality and 70% mortality for heterozygotes (with one 
resistance allele) for each toxin. However, the dose infonnation provided by Monsanto 
for MON 89034 was not sufficient to demonstrate that each protein would kill95% of the 
homozygous susceptible insects and 70% of the heterozygotes (see BPPD 2007). BPPD 
recommended that Monsanto further characterize the dose expression for the MON 
89034 toxins for the major target pests of the Com Belt (ECB and SWCB). Given the 
dose uncertainties, BPPD could not at the time of registration support the use of Roush's 
model to justify a lower 5% refuge for MON 89034 (BPPD 2007). 

Rather than re-run dose studies for CrylA.l 05 or Cry2Ab2, Monsanto created a 
detenninistic model for ECB and SWCB using dose mortality estimates consistent with 
the previously conducted studies. The model (Gustafson and Head 2008; contained in 
MRID# 474748-01) included the toxins from other registered Bt com products (Cry lAb, 
Cry IF) and has a number of assumptions and parameters: 

• Dose mortality for ECB: 99.9% for Cry! (Cry lAb, Cry IF, Cry!A.l05) and 
Cry2Ab2 toxins (one mortality scenario was modeled); 

• Dose mortality for SWCB: 99- 99.5% for Cry I and 85- 95% for Cry2Ab2 (six 
dose mortality scenarios were modeled); 

• Complete resistance to Cry2Ab2 and CrylA.105 (i.e. survival probability of 
heterozygote resistant individuals= I) with no fitness costs; 

• Heterozygotes (i.e. with one resistance allele) survival probability is twice that for 
homozygote susceptible insects; 

• Three cross resistance scenarios: I) Cry IA.l 05 and Cry lAb fully cross resistant 
(but not Cry IF) (the ''base case" scenario); 2) Cry!A.!05 and Cry IF fully cross 
resistant (but not Cry lAb) (alternate "base case" scenario), and 3) Cry lA.l 05, 
Cry lAb, and CrylF all fully cross resistant (worst case scenario); 

• All resistance alleles (Cry!, Cry!A.I05, and Cry2Ab2) have initial frequencies of 
0.005. Cry lAb and CrylF are modeled as one output (i.e. estimated time to 
resistance for Yieldgard/Herculex); 

• MON 89034 was assumed to have a refuge of 5%; other single gene products 
(Yieldgard and Herculex) were assumed to have 20% refuge; 

• ECB and SWCB have no natural refuge (i.e. wild hosts or other cultivated crops 
that could serve as a source of susceptible insects) and have two generations per 
year on com; 

• A range of market share adoption values for MON 89034 and other products 
(Herculex and Yieldgard) were included in the model simulations. MKT 1 = 
100% MON 89034; MKT 2 =50% MON 89034,25% MON 810,25% TC1507; 
MKT 3 =0% MON 89034, 50% MON 810,50% TC!507. 

Most of the assumptions above are conservative estimates, with the possible exception of 
the dose mortality parameters for SWCB (see discussion in the BPPD review section). 
Simulations were run with both ECB and SWCB to estimate the time to resistance (in 
years; up to a maximum of30 years) and resistance allele frequency for each of the three 
cross resistance scenarios described above. Within each cross resistance scenario, model 
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runs were conducted for three different market adoption contingencies ofMON 89034, 
MON 810 (CrylAb Yieldgard) and TC1507 (CrylF Herculex). 

ECB Results 

For ECB, the results of the model runs were relatively consistent among the different 
cross resistance and market adoption scenarios. In almost all cases, the-durability of the 
MON 89034 toxins (CrylA.l05 and Cry2Ab2; assuming a 5% refuge) exceeded the 30 
year time frame of the modeL Only in the ''worst case" cross resistance scenario (i.e., all 
three toxins cross resistant) was the durability of CrylA.l 05 less than 30 years (29 years) 
for ECB ~- Cry2Ab2 remained effective in all model simulations{> 30 years). For the 
other Cryl toxins (Cry lAb and CrylF) that are expressed in otherBt com products, 
resistance developed in less than 30 years for some of the cross resistance and market 
adoption scenarios. In the "base case" (Cry lAb and CrylA.105 cross resistant), the 
durability of CrylAb/CrylF lasted 26 years (0% MON 89034, 50% MON 810, 50% 
TC1507) and 29 years (50% MON 89034,25% MON 810,25% TC1507). However, for 
the alternate base case (CrylF and CrylA.l 05 cross resistance), resistance to 
CrylAb/CrylF did not evolve within 30 years. In the worst case scenario (all three 
toxins cross resistant), resistance to CrylAb/CrylF developed in 29 years. 

SWCB Results 

For SWCB, more model simulations were run to account for a range of dose mortalities. 
Overall, durability of the traits was affected by the dose mortality scenarios-- the 
simulations with lower dose mortality frequently resulted in fewer years to resistance in 
Cry lA.l 05 and CrylF than those with higher dose mortalities. As with ECB, Cry2Ab2 
remained durable{> 30 years) in all but one of the simulations regardless of the cross 
resistance or market adoption scenario. 

For the "base case" cross resistance scenario, the time to resistance was lowest in the 
market adoption scheme (MKT 3) without MON 89034 (50% MON 810, 50% TC1507) 
ranging from 17 years (lower dose mortalities for Cryl and Cry2Ab2 toxins) to 20.5 
years (higher dose mortalities). Once MON 89034 was added to the model (MKT 1 and 
2), the time to resistance with the Cryl toxins increased by 2 ~2.5 years for all 
simulations. CrylA.l 05 and Cry2Ab2 did not evolve resistance in any ofthe model runs 
for MKT 2, although there were two instances with MKT 1 (1 00% MON 89034) in 
which resistance evolved within 30 years. In both of these cases, lower dose mortality 
values for SWCB (85% for Cry2Ab2; 99% for CrylA.l05) were included in the modeL 

Time to resistance in the "alternate base case" (CrylF and CrylA.l05 cross resistant) was 
> 30 years in almost all cases. Only in the simulation that incorporated the lowest dose 
mortality values (85% for Cry2Ab2 and 99% for Cry1A.l05) did resistance evolve to one 
of the toxins (28.5 years for CrylA.105). 

In the "worst case" (Cry lAb, CrylF and CrylA.l05 are all cross resistant), resistance 
developed in all scenarios for both the Cryl toxins and Cry lA.l 05. Conversely, 
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Cry2Ab2 remained durable{> 30 years) for all of the simulations. Time to resistance in 
the Cry! and CrylA.I05 toxins was lowest (17 years) in the model run using the lower 
SWCB dose mortality values (85% for Cry2Ab2 and 99% for Cry!A.l05). Resistance 
also evolved for case with the higher dose mortality values, ranging up to 22 years for 
each toxin. A truncated summary of the results for all of the model simulations is 
contained in Table 2 below-- the complete results of the modeling are detailed in Tables 
5 and 6 in Monsanto's submission (MR!D# 474748-01). 

Table 2: Results ofMonsanto's model simulations ofMON 89034 (5% refuge), MON 
810, TC1507 (20% refuge) expressed in years to resistance (30 year maximum). Derived. 
from data reported in MR!D# 474748-0L 

Cross resistance scenario 
Pest Base case Alt. base 

Worst case3 

MKTl MKT2 MKT3 case2 

CrylA.l05 >30 >30 NIA >30 29 
ECB Cry2Ab2 >30 >30 N/A >30 >30 

Crv 1 Ab/Crv 1 F N/A 29 26 >30 29 
CrylA.105 22.5- >30 >30 NIA 28.5- >30 17-22 

SWCB Cry2Ab2 25- >30 >30 NIA >30 >30 
Cry!Ab/Cry!F N/A 19-23 17-20.5 >30 17-22 

1 Base case= Cry lAb and CrylA.l 05 cross resislanl; three different marketing scenarios included (Mkt I = 

100% MON 89034,0% MON 810/TC1507; Mkt2 =50% MON 89034, 25125%MON 810/TCI507; Mkt3 
= 0% MON 89034, 50/50% MON 810/TCI507). 
2 All. base case= Cry IF and CrylA.l05 cross resistant (only Mk:t 2 simulated). 
3 Worst case= Cry1A.I05, Cry lAb, and Cry IF all fully cross resistant (only Mkt 2 simulated). 

Based on the model work, Monsanto concluded that the durability of the MON 89034 
proteins (CrylA.l05 and Cry2Ab2) will remain strong for both ECB and SWCB. With a 
5% refuge, Monsanto predicts that MON 89034 will have at least 22 years durability 
even under the "worst case" model assumptions. The durability of Cry2Ab2 in the model 
was particularly robust in almost all simulations for ECB and SWCB (only one 
simulation predicted less than 30 years durability). Resistance to Cry! A. I 05 was also 
rare in most simulations, although the "worst case" modeling (assuming complete cross 
resistance with Cry lAb and Cry IF) showed resistance developing in less than 30 years. 
Monsanto also noted that in the simulations with different market adoption scenarios, the 
addition of MON 89034 increased the time to resistance for the previously registered 
Cry! toxins (Cry!Ab and CrylF). 

BPPD Review- Modeling 

BPPD agrees with Monsanto's overall conclusions that the model simulations 
demonstrate the effectiveness in delaying resistance ofMON 89034 and provide support 
for the use of a 5% refuge in the Com Belt. However, BPPD notes that some of the 
parameters and assumptions of the model could be revised to improve and expand the 
overall analysis. 
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For ECB, the model clearly predicts that resistance is unlikely to evolve to CrylA.105, 
Cry2Ab2, or the previously-registered Cryl toxins. Even under the worst case scenario 
that assumed complete cross resistance, the durability of all toxins was at least 29 years. 
Presumably, a large reason for this is the high dose mortality of the MON 89034 toxins 
against ECB. Previous mortality studies submitted by Monsanto (reviewed in BPPD 
2007) showed that the CrylA.lOS and Cry2Ab2 proteins in MON 89034 each provide 
essentially 100% control ofECB (Monsanto assumed 99.9% mortality for each toxin in 
the model). 

For SWCB, the model predictions were more varied, largely due to the different 
simulations run with the range of dose mortality assumptions. Not surprisingly, the 
simulations that were run with the lower mortality estimates (i.e. 85% for Cry2Ab and/or 
99.0% for Cryl) resulted in less time to resistance than those using the higher dose 
values. In the worst case simulations with the lower dose estimates, SWCB resistance 
evolved in 17 years to both Cry! A. lOS and CrylAb/CrylF while with the higher doses 
resistance took 21 or 22 years to develop. As with ECB, Cry2Ab2 remained durable 
{>30 years) for almost all of the simulations. 

A number of factors appeared to influence the model results. BPPD agrees with 
Monsanto that the addition of MON 89034 in the simulations testing various market 
adoption scenarios delayed resistance in the other previously-registered Cryl toxins. 
Likely, these results were due to less selection pressure on each individual toxin because 
of a diverse mosaic of toxins in the landscape. Cross resistance was also an important 
variable. Monsanto's "base case" for cross resistance assumed cross resistance between 
CrylAb and CrylA.105. This resulted in resistance always developing in CrylAb/CrylF 
(i.e. within 30 years), although CrylA.lOS and Cry2Ab2 durability remained strong. On 
the other hand, when cross resistance between CrylA.105 and CrylF was assumed, 
resistance rarely developed in either the MON 89034 toxins or the existing Cry 1 toxins. 
In the worst case scenario (all three toxins cross resistant), the durability of CrylA.l 05 to 
SWCB was clearly impacted relative to the other cross resistance simulations. 
Conversely, Cry2Ab remained durable in almost all cases regardless of the varying 
assumptions and scenarios included in the modeL Since Cry2Ab is not cross resistant to 
the Cryl toxins, this result was not unexpected. 

BPPD generally agrees with Monsanto that conservative assumptions were used in the 
modeL However, BPPD notes that several of the parameters could have been expanded 
or have included an additional degree of conservatism or additional refinement to 
improve the model analysis. For example, Monsanto's simulations assumed a 5% refuge 
for MON 89034 (while maintaining the 20% refuge for the other Bt toxins). Although 
MON 89034 is currently registered with a requirement for a 20% refuge, simulations 
were not run with the larger refuge size. Separate simulations with 5% and 20% MON 
89034 refuges would have been useful for comparative purposes. To illustrate using the 
SWCB .. base case" (with the three different marketing adoption cases), with no MON 
89034 adoption resistance to the Cryl toxins occurred in .J 7 - 20.5 years. When MON 
89034 with a 5% refuge was included, the time to Cryl resistance was 19- 23 years --
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indicating that the addition ofMON 89034 provides some delay in resistance 
development (2- 2.5 years). It would have been interesting to observe the impact of 
adoption ofMON 89034 with a 20% refuge on Cryl resistance. In all likelihood, the 
time to resistance would be increased, although the magnitude of such an increase is 
unknown. Had the difference been small, it could be argued that there is little value 
gained in having a 20% refuge versus a 5% refuge. 

The model time frame (maximum 30 years) was another limiting parameter. Many of the 
simulations resulted in no resistance within the 30 year time period of the model, so it 
was difficult to discern the effects of certain variables (i.e. cross resistance, market 
adoption, dose mortality) between model runs. Had the time horizon been extended (e.g. 
to 50 years), differences between the various model scenarios may have been apparent. 

For the SWCB simulations, Monsanto used dose mortality range of 85-95% for Cry2Ab2 
and 99-99.5% for Cryl toxins. Based on the dose data submitted for the registration of 
MON 89034 (reviewed in BPPD 2007), BPPD believes these estimates to be somewhat 
high. For example, dose data for Cry2Ab2 and SWCB suggested a mortality range of80-
90%. The CrylA.l05 protein in MON 89034 provided approximately 95% control in 
mortality assays, though the other registered Cry! proteins (Cry lAb and Cry IF) may 
provide closer to 99% ofSWCB. Had the model simulations been run with these more 
conservative dose estimates, it is likely the time to resistance would have been reduced in 
some scenarios. The extent of this effect is unknown, although BPPD notes that the 
differences between the lower Cry2Ab2 dose (85%) and the highest dose (95%) in the 
range appeared to be negligible in the model runs (i.e. no differences in years to 
resistance). 

BPPD Review- Overall Proposal to Reduce Refuge 

Taken together, Monsanto's cross resistance and modeling work provides justification for 
reducing the MON 89034 structured refuge requirement in the Com Belt from 20% to 5% 
non-Bt corn. Key elements of support include a lack of cross resistance between 
Cry2Ab2 and Cryl proteins and model simulations which demonstrate strong durability 
of Cry 1 A.l 05 and Cry2Ab2 under a variety of dose, market adoption, and cross 
resistance scenarios. Reducing the refuge to 5% is unlikely to increase the selection 
pressure for resistance in either MON 89034 or the other previously-registered Cry lAb or 
CrylF com hybrids. 

Despite a good case for a refuge reduction, BPPD notes that there are still some 
limitations and uncertainties in the analysis that could be addressed to provide additional 
support for the proposal. These areas include: 

• Cross resistance between Cry lAc and CrylA.l05. Cry lAc is registered in Bt 
cotton products and the chimeric protein CrylA.l05 has two Cry lAc domains. 
CEW feed on both corn and cotton and successive generations may have exposure 
to both CrylA.l05 and Cry lAc during the same growing season; 
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• No model simulations were conducted to compare 5% vs. 20% refuge for MON 
89034; the model assumed a 5% refuge for MON 89034; 

• The model time horizon was limited to 30 years. Many of the model runs did not 
evolve resistance during this time precluding comparisons between some of the 
scenarios; 

• SWCB model simulations included dose mortality estimates somewhat higher 
than those suggested by previously-submitted data. For Cry2Ab2, mortality 
ranged from 80 to 90% in dose testing submitted for MON 89034 (instead of 85-
95% used in the model). CrylA.l 05 caused 95% mortality in submitted dose 
studies, though a range of99-99.5% was used in the model. 

As a condition of registration ofMON 89034, Monsanto was required to address cross 
resistance in existing Bt com and Bt cotton products for CrylA.l05, CrylFa and Cry lAc. 
Monsanto has sufficiently addressed cross resistance for CrylA.l05 and CrylFa, but 
there are lingering questions regarding Cry lAc and CrylA.l05. The amendment 
submission included only a circumstantial discussion of Cry lAc cross resistance with an 
assumption that the protein will behave similarly to Cry lAb. However, since CrylA.l05 
contains domains I and II and the C-terminal from Cry lAc, BPPD is still concerned 
about the potential for cross resistance. As such, BPPD recommends additional work (as 
described in the cross resistance section above) to satisfy the condition of registration. 
Should additional cross resistance work (as previously described) demonstrate little or no 
cross resistance potential between Cry1A.l05 and Cry lAc, further support could be 
provided for the use of a 5% refuge in the Com Belt. 

In tenns of resistance risk for MON 89034, cross resistance between Cry lAc and 
CrylA.l05 is an issue primarily for CEW. This insect is known to feed on both com and 
cotton during the same growing season and could be exposed to CrylA.105 (in com) and 
then Cryl Ac (in Bollgard cotton) later in the growing season. Theoretically, CEW could 
develop resistance to Cry1Ac due to exposure in cotton-- should there be a degree of 
cross resistance between Cry lAc and CrylA.105, MON 89034 could functionally have 
only Cry2Ab2 remaining as an effective toxin against CEW. With·a reduced refuge 
(5%), selection pressure could be increased for resistance to MON 89034 and Cry2Ab2 
(which also is expressed in Bollgard II cotton). While these are legitimate concerns (and 
reason for additional analysis), BPPD notes that there are several mitigating factors that 
reduce the overall resistance risk for CEW and MON 89034. First, CEW is generally a 
lesser pest in the Com Belt than ECB (and in some areas SWCB), primarily due to poor 
overwintering capability in much of the Com Belt (i.e. north of Virginia, TelUlessee, and 
Missouri). Therefore, selection pressure for resistance will likely be less for CEW than 
ECB which does overwinter in the Com Belt. On the other hand, in cotton-growing 
regions south of the Com Belt where CEW can overwinter, conditions for resistance 
development maybe more probable. In these areas, a 20% refuge (approved with the 
initial registration ofMON 89034) will still be required. Along these lines, in 
Monsanto's original MON 89034 IRM submission, modeling was conducted to support 
the use of a 20% refuge for CEW in southern cotton-growing regions (see discussion in 
BPPD 2007). 
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A second mitigating factor is that CEW is a highly polyphagous insect and is known to 
feed on a wide variety of plants including weeds, wild hosts, and other cultivated crops 
(unlike ECB and SWCB which feed primarily on com). Analysis conducted for Bollgard 
II cotton determined that a natural refuge is present for CEW (CBW) in cotton growing 
areas in the southeastern U.S. (see BPPD 2004 and 2006). lt is likely that in the Com 
Belt, there is also at least some degree of natural refuge that could supplement a 5% 
structured refuge to help reduce the overall selection pressure on CEW and MON 89034. 
BPPD emphasizes that natural refuge for CEW has been quantified only in cotton
growing regions and that host utilization patterns in the Com Belt are speculative. 

The other modeling parameter uncertainties detailed above are relatively minor, though a 
more expanded model analysis could have provided stronger support for the proposal. 
Separate model runs with 5% and 20% MON 89034 refuges would have been useful to 
compare potential differences in times to resistance. Although since most of the 
simulations did not result in resistance within 30 years, any differences would have been 
difficult to detect. Expanding the time horizon of the model (e.g. from 30 years to 60 
years) possibly could have fleshed out variation between model scenarios and provided a 
more thorough basis for comparison. Finally, BPPD would have preferred if Monsanto 
had used the more conservative estimates ofSWCB dose mortality (based on the MON 
89034 dose data), though the impact on the model output would likely have been 
relatively small. 

MON 89034 is an expiring registration (expiration date: September 30, 2010) and BPPD 
recommends reevaluating 5% refuge if warranted by cross resistance data or other 
information during this interim period. 
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Jeannine 
Kausch/DC/USEPA/US 

10/24/2008 01:59PM 

To "SCHNEIDER, RUSSELL P [AG/1920r' 
<russell.p.schneider@monsanto.com> 

cc Mike Mendelsohn/DC/USEPA/US@EPA 

bee 

Subject Re: approvalletterffiil 

Hi Mr. Schneider, 

The data submitted for the refuge amendment tar MON 89034 and MON 89034 x MON 88017 are still in 
review. I believe the primary review is actually complete and that the primary review is being 
peer-reviewed; therefore, because nothing has been formally completed yet 1 can not give you a final 
determination from the lRM team. However, as soon as the peer review is complete and I've discussed 
the conclus'1ons with the I RM team, I will get back to you. 

Thanks for your inquiry, 

Jeannine Kausch 

Environmental Protection Specialist 
Biopesticides and Pollution Prevention Division 
OffiCe of Pesticide Programs 
(703) 347-8920 (telephone) 
(703) 305-0118 (fax) 

Mike Mendelsohn/DC/USEPA/US 

Mike 
Mendelsohn/DC/USEPA/US 

10/24/2008 01:47PM 
To "SCHNEIDER, RUSSELL P [AG/t920]" 

<russell.p.schneider@monsanto.com> 
cc Jeannine Kausch/DC/USEPAIUS@EPA 

Subject Re: approvalletterffiil 

Russ, 

The detail is going well and I am learning much from USDA. Thanks for asking. The refuge amendment is 
being managed by Jeannine Kausch. 1 suggest you contact her about the status. 

Best Regards, 

Mike Mendelsohn 
Senior Regulatory Specialist 
Office of Pesticide Programs/ Biopesticides and Pollution 
Preven1ion Division (7511 P) 

U.S. Environmen1al Protection Agency 
1200 Pennsylvania Avenue NW 
Washington DC 20460 
(703) 308-8715 
(703) 308-7026 (fax) 
http://W'N'N .epa .gov/pestici des/bio pesticides 

"SCHNEIDER, RUSSELL P [AG/192or <russell.p.schneider@monsanto.com> 
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* * * Registration Information * * * 

Registration: 524~575 ~ MON 89034 

Company: 524- MONSANTO COMPANY 

Risk Manager: AM 92- Dennis Szuhay- (703) 305-6098 Room# PYI S-8761 

Risk Manager Reviewer: Jeannine Kausch JKAUSCH 
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Parent DP #: 
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October 6, 2008 

Ms J earurine Kausch 

MONSANTO 
imagine 

Biopesticides and Pollution Prevention Division Office of Pesticide Programs 
United States Environmental Protection Agency 
Washington, DC 20460 

MONSANTO COMPANY 

800 NORTH LINDBER(;K BlVO 

ST LOUIS, MISSOURI 63167 

ht\V/ jwww.monsonto.com 

Subject: Conditions of Registration for MON 89034 {EPA Reg No. 52;t-573) and M-:ON 
89034 x MON 88017 (EPA Reg No. 524-576) 

Dear Ms Kausch: 

In response to your request (e-mail on October 3, 2008), we are providing the following two 

documents: 

1. "Bt Com IRM Compliance Assurance Program" developed by the Agricultural 
Biotechnology Stewardship Technical Committee (dated September 23, 2002) 

2. "Revised IRM Compliance Assurance Program for Com Event MON 863" developed by 
Monsanto, and approved by the EPA on August 11, 2006 for use in MON 88017 
compliance assurance program 

If you have any questions regarding this correspondence please feel free to contact Dr. Russell 

Schneider, Senior Director, Monsanto Regulatory Affairs and Policy at (202) 383-2866, or me at 

(314) 694·2943 or yong.gao@monsanto.com. 

Sincerely, 

Yong Gao, Ph.D. 

Regulatory Affairs Manager 

cc: Russell Schneider, Monsanto 

Carolyn Carrera, Monsanto 

Monsanto Company 06-CR -172E-7 Page 1 ofl 
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1.0 

Bt Corn IRM Compliance Assurance Program 
ABSTC 

September 23, 2002 

Introduction ' ' ' > 

; , ' 
Adherence by growers to the Insect Resistance Management (IRM) requirements mandatelji[)y' 
EPA is an important factor for preventing the development of resistance to Bt by key com inSect 
pests such as the European com borer. Preserving the effectiveness of this technology will allow 
U.S. com growers and consumers to continue to enjoy its economic and environmental benefits. 
Consequently, promoting compliance with IRM requirements is of overriding importance to both 
registrants and growers alike. 

The registrants 1 ofBt corn products registered by EPA in October 2001 ("Bt Com"), working 
through the Agricultural Biotechnology Stewardship Technical Committee ("ABSTC"), are 
implementing a multifaceted strategy for promoting grower compliance with the IRM 
requirements and reducing the probability for development of insect resistance, consistent with 
the terms and conditions of registration for those products. This multifaceted strategy includes a 
balance of proactive and remedial aspects. Proactive measures generally occur prior to planting 
and are designed to make growers aware of the need to comply with their IRM obligations. 
Remedial aspects of the overall IRM compliance strategy consist of measures that are taken 
when noncompliance with the IRM requirements is detected. These remedial measures are 
generally directed at bringing noncompliant growers into compliance with their IRM obligations; 
however, remedial measures can also include a registrant denying a noncompliant grower access 
to the registrant's Bt Com technology. Some of the main components of this multifaceted IRM 
compliance strategy are highlighted below. 

Grower Education 

Grower education is the single most important element of any strategy for promoting 
compliance with the IRM requirements. Survey data have consistently shown that the 
vast majority of Bt Com growers seek to comply with the IRM requirements when they 
are made aware of them. For example, a survey ofBt Com growers conducted by an 
independent market research firm reveals that approximately 96% ofBt Com growers 
planted a refuge in 2001. 2 Similar results were seen in a survey conducted in 2000.3 

1 For purposes of this Compliance Assurance Program, discussion of the registrants' IRM compliance 
assurance efforts is intended to encompass agents of the registrants as well, which may include licensees, 
dealers, or others. 
2 Bt Corn IRM Grower Survey (January 2002), Marketing Horizons, Inc. 
3 The 2000 IRM Grower Survey revealed that over 90% ofBt Com growers surveyed planted a refuge in 
2000. Bt Corn Insect Resistance Management Survey (January 31, 2001), Marketing Horizons, Inc. 
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Survey results also indicate that grower compliance is positively correlated with the 
number of times a grower receives information about the IRM requirements.4 These 
results underscore the central importance of grower education in a multifaceted IRM 
compliance strategy. 

The Bt Com registrants are engaging in an aggressive and broad-based educational 
campaign aimed at ensuring that Bt Com growers understand their IRM obligations. This 
educational program encompasses extensive efforts that have been undertaken by the 
registrants individually, as well as coordinated efforts among the registrants and other 
stakeholders, such as the National Com Growers Association (NCGA) and cooperative 
extension services. These educational efforts have included the following: 

• The development, along with NCGA, ofthe Insect Resistance Management Fact 
Sheet for Bt Com. Approximately 900,000 copies of this fact sheet have been 
printed and made available to seed company representatives, retailers, growers· 
and others; 

• The development, in cooperation with NCGA, of an IRM logo, which has been 
incorporated into a number of educational and sales materials; 

• Training sales representatives on IRM principles and requirements; 

• References to IRM in seed catalogs, seed bag tags, and promotional materials; 

• Articles on IRM published in seed company magazines and websites; 

• The distribution of news releases to, and the placement of educational materials 
in, fann media, informing growers of IRM requirements. 

These continuing educational efforts are described in more detail in a comprehensive 
IRM Education Program, which each Bt Corn registrant has submitted to EPA in a 
separate document. 

Grower Agreements 

Grower Agreements (also referred to as "Technology Agreements" or "Stewardship 
Agreements") are another component of the overall IRM compliance strategy that EPA 
requires Bt Com registrants to employ. These agreements impose legally binding 
contractual obligations on Bt Corn growers including the obligation to comply with all 
applicable IRM requirements. In order to obtain access to Bt Com technology, growers 
are required to sign these agreements. In addition, each registrant is required to develop 
and implement a system that is reasonably likely to assure that all purchasers ofBt Com 
seed have, in fact, signed a grower agreement as required. Each Bt Com registrant has 
submitted a written description of this system to EPA in a separate document 

4 Bt Corn IRM Grower Survey (January 2002), Marketing Horizons, Inc. 
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Annual Affirmation of IRM Obligations 

Under the terms and conditions of registration, each Bt Com registrant is required to 
develop and implement a system under which growers purchasing that registrant's Bt 
Com products annually affirm their contractual obligation to comply with the IRM 
requirements. The annual affirmation is intended to reinforce with Bt Com growers that 
they are contractually bound to comply with the IRM requirements. As required under 
the terms and conditions of registration, the Bt Com registrants have provided EPA with 
a written description of their proposed annual affirmation system in a separate 
submission. 

Another important component of the multifaceted approach to IRM compliance is the 
implementation of a Compliance Assurance Program by the Bt Com registrants. Under the 
terms and conditions of registration established on October 15,2001, each Bt Com registrant 
must implement an ongoing IRM Compliance Assurance Program that is designed to (i) evaluate 
the extent to which growers ofBt Com are complying with the IRM requirements; and (ii) take 
actions reasonably needed to assure that growers who have not complied with the IRM 
requirements are brought back into compliance with the IRM requirements. The remainder of 
this document describes in detail the IRM Compliance Assurance Program that will be 
implemented for Bt Com beginning in 2002. 5 

2.0 The Compliance Assurance Program 

As specifically provided for in the Bt Com registrations, the Compliance Assurance Program is 
intended to allow for flexibility in the specific methods that are employed by the individual 
registrants to assure that Bt Corn growers satisfy their IRM obligations. This flexibility is 
needed to account for differences in the ways in which the registrants conduct business, as well 
as the different sets of compliance tools that are available to each registrant. In addition, 
flexibility is essential to an effective Compliance Assurance Program because it allows 
registrants to employ responses that are appropriately tailored to the particular circumstances 
surrounding individual instances of noncompliance, instead of being forced to utilize ineffectual 
one~size-fits~all approaches. It should also be noted that "flexibility" in the context ofthe 
Compliance Assurance Program applies to how the registrants implement and administer the 
IRM program- not the actual IRM requirements or the compliance standards employed across 
the industry. Bt Com growers are subject to and must follow the same IRM requirements and 
will be subjected to consistent compliance standards regardless of the registrants and/or seed 
companies with whom they choose to do business. 

5 In addition, consistent with the terms and conditions of registration, each registrant has provided EPA 
with a separate document that describes the compliance assurance activities that were implemented by the 
registrant in 2001. 
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2.1 General Description of the Compliance Assurance Program 

The terms and conditions of registration ofBt Corn that were established on October 15, 2001 
indicate that the Compliance Assurance Program must perform two functions: (i) it must provide 
a mechanism for evaluating the extent of IRM compliance among Bt Corn growers, and (ii) it 
must provide a mechanism for responding to instances of noncompliance in a manner that brings 
noncompliant growers back into compliance with the IRM requirements. In particular, the terms 
and conditions of registration specify that the Compliance Assurance Program must contain the 
following four elements: 

• An Annual IRM Survey The registrants are required to sponsor an annual survey 
of a statistically representative sample ofBt Corn growers, to be conducted by an 
independent third party. The survey is required to measure the degree of 
adherence to IRM requirements among growers in different regions of the United 
States, and must be designed to provide an understanding of the reasons, extent, 
and potential biological significance of any implementation deviations. In 
addition, the survey must be designed to obtain grower feedback on the usefulness 
of specific educational tools and approaches. 

• A Mechanism for Handling Tips and Complaints Each registrant must 
implement a program for investigating "legitimate tips and complaints" about 
growers who may be out of compliance with their IRM obligations. 

• Training of Seed Company Representatives Seed company representatives who 
make on-farm calls are required to be trained to assess grower adherence to lRM 
requirements. Instances of growers failing to meet the lRM requirements that are 
detected through such on-farm calls are to be addressed in a manner consistent 
with the registrants' "phased compliance approach." 

• A Phased Compliance Approach The registrants must establish and publicize a 
phased compliance approach describing how instances of noncompliance with 
IRM requirements will be addressed, and the general criteria that will be applied in 
choosing among options for responding to noncompliance. The Bt Corn 
registrants are directed to use a consistent set of standards for responding to 
noncompliance. 

Each of these elements of the Bt Corn IRM Compliance Assurance Program is separately 
addressed in the sections that follow. 

2.2 The IRM Survey 

The annual registrant-sponsored lRM survey ofBt Corn growers is a key tool for monitoring 
overall grower adherence to the lRM requirements and the effectiveness of lRM educational 
efforts. It should be pointed out, however, that the purpose of the lRM survey is not to identify 
individual noncompliant growers. 
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In prior years, the Bt Com registrants, working through ABSTC, sponsored a survey ofBt Com 
growers that was jointly developed by an independent professional market research firm working 
with the registrants and other stakeholders. Going forward, the development and implementation 
of the annual survey will remain a transparent process. An independent, third-party professional 
market research firm will continue to be responsible for the design and conduct of the survey 
with input from academics and the Bt Com registrants, as well as input and feedback from 
NCGA, EPA and USDA. 

In conducting the survey, both an Wlaided and aided approach will continue to be used, to give a 
high degree of scientific rigor to the survey. This is a reliable method for obtaining valid 
information on grower implementation of IRM requirements and allows for sampling ofBt Com 
growers across a wide geography in a short period of time. In addition, the survey design will 
incorporate the following features: 

• The sample size will be chosen to allow for reasonable sensitivity in comparing 
results across the United States, and may be adjusted to allow for analysis and 
comparison of behavior among different regions of the country. 

• The survey will be designed to allow for an assessment of the reasons, extent, and 
biological significance of deviations from the IRM requirements. This 
information will provide a better understanding of grower implementation of the 
IRM plan, and will be useful in determining how educational efforts should be 
focused and/or modified and whether modifications to the lRM Compliance 
Assurance Program are appropriate and feasible. 

• The professional design of the survey minimizes the potential for false positives 
or nonresponse bias. 'The percentage ofBt Com and field locations are 
determined prior to asking directly about refuges or mentioning IRM. Growers 
were apparently comfortable being asked questions about Bt Com IRM since 
growers terminated only about one percent of interviews and this refusal rate is 
consistent with other agricultural product market research. 

• 'The experience of the independent research firm conducting the research is that a 
telephone survey has advantages over other survey methods. A mail survey, for 
example, is more likely to introduce bias, as growers can review all the questions 
before deciding whether or not to answer and how to answer. 

• If the results of the annual grower survey indicate that growers in a particular 
geographic region are not adhering to lRM requirements at a sufficiently high 
level, the registrants will take appropriate actions to increase awareness of the 
lRM requirements in that region through more aggressive grower education 
efforts. If, based on the results of the annual survey, the registrants conclude that 
modifications to the current Compliance Assurance Program may be warranted, 
those proposed modifications will be submitted to EPA in conjWlction with the 
annual report on the survey results required under the terms and conditions of 
registration. 
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23 Investigation of Tips and Complaints 

Each Bt Com registrant will establish a system to collect and investigate legitimate tips and 
complaints regarding alleged instances of noncompliance with the lRM requirements. 
Information gathered through this system will complement the annual survey and will help to 
monitor compliance at the individual grower level. This system will consist of the following 
components: 

• Tips and complaints received by a registrant will be evaluated to ascertain their 
legitimacy. ln general, a tip or complaint will be deemed legitimate if the 
following three criteria are satisfied: (i) the person making the tip or complaint 
provides sufficient information for the registrant to contact such person; (ii) the 
tip or complaint identifies a specific grower as being out of compliance with the 
lRM requirements; and (iii) the tip or complaint provides some reasonable 
description of the nature of the violation or the basis for believing a violation has 
occurred. 

• Recognizing that individuals may be reluctant to report potential instances of 
noncompliance if their identities are not protected, the registrants will take 
reasonable steps to assure persons submitting a tip or complaint that his or her 
identity will be maintained in confidence to the extent permitted by law. 

• The registrants will investigate legitimate tips and complaints by contacting the 
grower who is alleged to be out of compliance. Each such contact shall be 
documented. 

• lf the investigation of a tip or complaint confirms that a grower is out of 
compliance with the IRM requirements, that noncompliance will be addressed in 
accordance with the "Phased Compliance Approach" described below. If, based 
on the investigation of a tip or complaint, the registrant concludes that a grower is 
not out of compliance, that conclusion will be documented. 

2.4 Training of Company Representatives Making On-Farm Calls 

As a part of the sales, servicing and stewardship of the Bt Com products as well as other seed 
and agricultural products, the Bt registrants, their sales representatives, agronomists, dealers and 
others regularly make a significant number of routine on-farm calls at various times during the 
year. These on-farm calls will be a primary tool for determining individual grower adherence to 
the IRM requirements and identifying specific growers who are not fully meeting the 
requirements. Moreover, these on-farm calls may be used as follow-up on-fami. "compliance 
assistance11 and "compliance assessment" contacts and visits described in Section 2.5.2 which are 
intended to deal with a grower already identified as having had a deviation from the IRM 
requirements in the previous year. It should be clarified that on-farm visits are not intended to 
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validate the anonymous survey results as registrants will include individual growers suspected of 
being out of compliance for onMfann visits which would not produce a representative sample of 
grower noncompliance. 

Company representatives, including those who may sell Bt Com seed, currently receive training 
in the IRM requirements as part of their annual training. Starting in 2002, this training will be 
supplemented to cover the provisions of the IRM Compliance Assurance Program. In addition, 
starting in 2002, the registrants will begin to give specific training to company representatives 
who routinely make onMfann calls on how to identify growers who fail to meet the IRM 
requirements. This new training initiative will proceed in phases, as described below. 

Commencing in 2002, each registrant will evaluate the effectiveness of possible methods by 
which company representatives might detect growers who fail to meet the IRM requirements. 
Such methods might, but need not necessarily, include: (i) invoice monitoring, or (ii) use of a 
verbal and/or written questimmaire administered to growers, or (iii) other methods. Based on its 
evaluation of the different possible detection methods, each registrant will select one or more 
methods to implement and will develop appropriate training materials for its representatives. In 
the latter part of2002 or early part of2003, company representatives who routinely make on
fann calls will be trained in the selected detection method(s). 

2.5 Phased Compliance Approach 

Under the terms and conditions of registration issued on October 15, 200 I, the Bt Com 
registrants are required to develop, implement and publicize a "Phased Compliance Approach." 
This Phased Compliance Approach articulates a common set of standards that will be applied by 
the registrants in responding to instances of grower noncompliance with the IRM requirements. 

The Phased Compliance Approach is intended to provide a mechanism for responding to 
noncompliance in a manner such that noncompliant growers are brought back into compliance 
with the IRM requirements. In order to achieve this objective, the Phased Compliance Approach 
consists of a step-wise approach to responding to noncompliance. Under this approach, 
registrants will employ a variety of responses depending on the degree of significance of the 
noncompliance being addressed. Thus, significant deviations from the IRM requirements will be 
responded to with more intensive intervention than nonsignificant deviations. 

Finally, the Phased Compliance Approach is intended to provide registrants with flexibility in 
choosing how they respond to noncompliance, in order to accommodate the specific 
circumstances of each particular instance of noncompliance and to allow the registrants to 
address the underlying reasons for the noncompliance, as well as the extent and biological 
significance of the noncompliance, using the particular tools that are available to each registrant. 
The specific details of the Phased Compliance Approach are described in more detail below. 

2.5.1 Evaluating the Significance of NonCompliance 

As explained above, under the Phased Compliance Approach, the response that is employed to 
address an instance of noncompliance will depend on the degree of significance of the 
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noncompliance. Any grower found not to be in full compliance with the IRM requirements 
would be visited in the subsequent year to evaluate if that grower is in compliance. Moreover, as 
defined in the terms and conditions of the Bt Com registrations, "[a]n individual grower found to 
be significantly out of compliance 1:\.vo years in a row would be denied sales of the product the 
next year" by the registrant. 

Either of the following types of noncompliance is deemed to constitute a significant 
deviation: 

• A Bt grower has planted less than a 15 percent (15%) non-Bt Com refuge (except 
in certain cotton growing areas in which case it would be less than a forty percent 
(40%) non-Bt Com refuge); or 

• Fewer than two-thirds (2/3) of the Bt Com fields are planted within one-half(Yz) 
mile of a non-Bt Com refuge. 

These typ.es of noncompliance potentially pose a risk of contributing to insect resistance, 
particularly in areas of high Bt Com penetration, and consequently, warrant aggressive responses 
focused on bringing the noncompliant grower back into compliance or, if significant 
noncompliance continues, denying the grower access to the Bt Corn product. 

2.5.2 Responding to Instances of NonCompliance 

Registrants may employ a number of different measures, of varying degrees of response, to 
instances of noncompliance. Under the Phased Compliance Approach, there are certain 
responsive measures on the part of the registrant that are_mandatory, reflecting the minimum 
level of response appropriate for responding to noncompliance. There are additional responsive 
measures to be employed as deemed appropriate and necessary by the registrant. These 
additional responses are designed to allow registrants the ability to tailor their responses in a 
manner that best addresses the specific circumstances associated with a given instance of 
noncompliance, including, for example, the extent ofthe deviation from IRM requirements, the 
risk of contributing to insect resistance, and the extent to which the grower made a good faith 
effort to comply with the IRM requirements. Below are the mandatory and additional responses 
that may be employed. 

Registrants will continue to provide IRM education and compliance monitoring during routine 
meetings, sales calls, conversations, presentations, on-fann calls, etc., between the registrants or 
their representatives and Bt Com growers. In instances where growers are specifically identified 
as noncompliant with the IRM requirements, the appropriate registrant will contact the growers 
prior to the next growing season to provide "compliance assistance" and during the subsequent 
growing season to perform a "compliance assessment". "Compliance assistance" is intended to 
provide the grower with the assistance and instruction suitable to bring that grower into 
compliance with the lRM requirements. A "compliance assessment" is an after-planting 
assessment of the grower's actual activities to verify whether or not he or she is meeting the lRM 
requirements. 
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These compliance assistance and compliance assessment visits or contacts may be accomplished 
by various methods including on-farm face-to-face meetings, face-to-face off-farm meetings, 
conversations via the telephone, etc. Which particular method will be employed in a particular 
situation needs to be flexible and appropriate to the particular circumstances. These 
circumstances can include the individual grower's schedule and availability, the severity ofthe 
deviation, the availability of a trained representative to travel to the farm, the distance to the farm 
and/or distance to or between the fields at issue. As the registrants do not have unlimited 
resources, they must target their efforts and resources in a cost effective and appropriate manner. 
Additionally, while it may seem that an on-farm meeting is the most effective method of 
verifying adherence to IRM requirements, this is not necessarily true. As growers often have 
farming operations spread over one or more counties, individual field inspections may just not be 
feasible or practical. Moreover, even where field inspections are possible, the extent to which a 
grower has planted Bt Com versus conventional com is not apparent on visual examination. 
Short of doing actual bioassays on all the grower's com, which is cost prohibitive and 
impractical, the best method for acquiring planting information is directly from the grower. 
Consequently, an appropriate discussion and/or series of questions is the key method for 
detennining whether a grower is meeting the requirements, and this can occur just as readily in 
person on or off the farm or during a telephone conversation. 

Responses to Significant Deviations 

For significant deviations, the MANDATORY responsive measures consist of the registrant 
taking ALL the actions described in items A through E below. 

A. The grower who is identified as being out of compliance will receive a warning 
letter from the registrant, prior to the next growing season. The warning letter 
will: (i) remind the grower of his/her contractual obligation to comply with the 
IRM requirements; (ii) inform the grower that a significant deviation was detected 
and describe the steps needed to adhere to the IRM requirements; and (iii) remind 
the grower that if he/she is again found to be significantly out of compliance with 
the IRM requirements in the next growing season, he/she will be denied access to 
the Bt Com product the following year. 

B. The grower who is identified as being out of compliance will receive one or more 
"compliance assistance" contacts prior to planting the following season, in which 
a representative of the registrant will contact the grower to (i) remind the grower 
ofhislher obligation to comply with the IRM requirements; (ii) inform the grower 
that a significant deviation was detected and describe the steps needed to adhere 
to the IRM requirements; and (iii) remind the grower that if he/she is again found 
to be significantly out of compliance with the IRM requirements in the next 
growing season, he/she will be denied access to the Bt Corn product the following 
year. 

C. The noncompliant grower will be provided with additional IRM education to 
ensure that the grower is informed of his/her IRM obligations. 
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D. The noncompliant grower will receive a "compliance assessment" contact from a 
representative of the registrant the following growing season, in order to assess 
his/her adherence to the IRM requirements. This contact will be made in person. 

E. Any grower that has been identified with a significant deviation in two 
consecutive seasons will be denied access to the Bt Corn product by the registrant 
for at least the following growing season. 

Responses to Other Deviations 

For other deviations that are near to but fall short of the IRM requirements, the MANDATORY 
responsive measures consist of the registrant taking the actions described in items A and/or B 
below, and, in all cases, the registrant taking the actions described in items C and D. 

A. The grower who is identified as being out of compliance will receive a letter from 
the registrant that (i) reminds the grower ofhislher obligation to comply with the 
IR.t\.1 requirements; (ii) informs the grower that a deviation was detected; and 
(iii) informs the grower of the appropriate steps needed to adhere to the IRM 
requirements; 

and/or 

B. The grower who is identified as being out of compliance will receive one or more 
"compliance assistance" contacts prior to planting the following season, in which 
a representative of the registrant will contact the grower to (i) remind the grower 
ofhislher obligation to comply with the IRM requirements; (ii) inform the grower 
that a deviation that was detected; and (iii) inform the grower of the appropriate 
steps needed to adhere to the IRM requirements. 

And in all cases: 

C. The noncompliant grower will be provided with additional IRM education to 
ensure that the grower is informed ofhislher IRM obligations. 

D. The noncompliant grower will receive a "compliance assessment" contact from a 
representative of the registrant the following growing season, in order to assess 
the grower's compliance with the IRM requirements. 

The ADDITIONAL measures that may be employed in response to significant or other 
deviations, as dictated by the circumstances, consist of one or more of the following: 

• Invoice Monitoring. The registrant may initiate monitoring of the noncompliant 
grower's future seed purchases in an effort to determine whether the grower 
purchases an amount of non-Bt Com seed appropriate for the required refuge size. 
For example, if a grower is located in an area where a 20% non-Bt Com refuge is 
required, and invoice monitoring reveals that 85% of the seed purchased by the 
grower is Bt Com seed, then a flag would be triggered to signal that the grower 
may not have purchased enough non-Bt Com seed to satisfy the applicable refuge 
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requirement. A grower that is flagged in this manner would be reminded of 
his/her IRM obligations. 6 

• Technical Assistance. The registrant may offer the noncompliant grower 
specialized technical assistance (for example, from an agronomist), to address 
particular difficulties that may have caused or contributed to noncompliance. 

• Grower Training. The noncompliant grower may be required to receive 
additional training in IRM compliance prior to being allowed to purchase 
additional quantities ofBt Com seed from the registrant. 

• Reaffirmation of IRM Obligations. The p.oncompliant grower may be required 
to sign a new grower agreement or to otherwise reaffirm his/her contractual 
obligations to comply with the IRM requirements prior to being allowed to 
purchase additional quantities ofBt Com seed. 

• Denial of Access to the Bt Corn Product. The registrant may elect to deny 
access to the Bt Com product to a grower who repeatedly fails to comply with the 
IRM requirements. 

Responses to Repeated NonCompliance by a Grower 

As required by the terms and conditions of the Bt Com registrations, the registrant will visit 
growers found not to be in full compliance with the IRM requirements. In instances where a 
grower has had sigJiificant deviations in two consecutive growing seasons the grower will be 
denied access to Bt Com seed by the registrant for at least the year following the consecutive 
year of noncompliance. The registrant may also implement any of the optional responses 
discussed previously. In addition, each registrant maintains the right, in accordance with their 
contractual agreement with the grower, to deny access to the Bt Com product to any grower who 
repeatedly fails to comply with the IRM requirements. For example, if a grower plants a 15 
percent refuge year after year, the registrant may deny access to the Bt Com product to 
emphasize the importance of fully adhering to the IRlvl requirements. 

The various responses that are available for noncompliance with the IRM requirements are 
summarized in a table included as Attachment 1 to this Compliance Assurance Program. 

2.5.3 Responding to Grower NonCompliance in a Geographic Area. 

If an inordinate number of growers in a specific geographic area are not complying with the IRM 
requirements, the registrant may suspend access to its Bt Com for all the growers in that area. 
While one shortfall of this approach is that it potentially punishes compliant growers in the area 

6 It should be noted that a grower whose invoices indicate purchases of greater than 80% Bt Com seed is 
not necessarily out of compliance, since, for example, the grower could purchase non~Bt refuge seed from 
another seed company or from the same seed company at a later date. 
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and could deprive them of access to an important agricultural technology, in extreme situations, 
it may be the appropriate response for dealing with widespread and repeated noncompliance in a 
geographic area. 

2.5.4 Responding to Seed Dealers Not Fulfilling their IRM 
Obligations 

If a registrant receives credible information that a seed dealer is not fulfilling his/her obligations 
to educate growers of their IRM obligations, the registrant will conduct a follow-up investigation 
to verify such information. If as a result of its investigation, the registrant determines that the 
seed dealer has failed to fulfill such IRM grower education obligations, the registrant will take 
appropriate actions to bring the dealer into compliance with those obligations. If the seed dealer 
is not fulfilling his/her IRM grower education obligations within a reasonable period. of time, the 
registrant will suspend the dealer's authority to sell Bt Com seed for one or more growing 
seasons. 7 

2.5.5 Publicizing the Phased Compliance Approach 

The registrants will provide information regarding the key elements of the Phased Compliance 
Approach to growers, seed dealers and sales representatives. This information may, but need not 
necessarily, be incorporated into the IRM educational materials that are distributed by the 
registrants. It is not anticipated that the registrants will publicize the level of deviation 
considered "significant" since this may communicate the wrong message to growers that full 
compliance is not required. Instead, the information publicized should emphasize how to 
comply with the IRM requirements, the importance of compliance, the fact that random on-farm 
assessments of compliance will take place, and the consequences of repeated noncompliance, 
i.e., the real potential for a grower to lose access to the technology. 

3. Conclusion 

The Compliance Assurance Program is in many respects an innovative and unprecedented way 
to achieve grower compliance with regulatory requirements. For this reason, it was designed to 
allow flexibility to the individual registrants to facilitate their implementation and administration 
of the program. It also is intended to be somewhat dynamic in character, and the terms of the 
October 15, 2001 registrations specifically provide that "annually, the registrant shall revise, and 
expand, as necessary," the registrant's IRM educational and compliance assurance activities 
based on information the registrant learns from the annual survey and other sources. Because the 
Compl~ance Assurance Program describes the industry approach to IRM compliance and 
provides a number of options and avenues for the registrants to choose from, this document 

7 The provisions of this paragraph are intended to address individuals and entities that perform the 
functions of a seed dealer for registrants or their licensees, regardless of the specific titles used for such 
individuals and entities. 
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cannot provide all the details and features of the registrants' IRM compliance assurance 
activities. However, additional details of the registrants' IRM educational and compliance 
assurance activities will be provided annually to EPA on or before January 31 of each year as 
required under the terms of the Bt Com registrations. 
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Attachment I 
Summary of Responses Under the Phased Compliance Approach 

This table summarizes the various responses that a registrant may undertake to address growers 
who are not in full compliance with the IRM requirements. 

Mandatory Responses Addltlonal Responses8 

Signlficant Deviations • IRM Education • Invoice Monitoring 

• Warning Letter • Technical Assistance 

• Compliance Assistance • Grower IRM Training 
Contact (Prior to Planting) 

• Reaffirmation of IRM 
• Compliance Assessment Obligations 

Contact (in the Following 
Growing Season) • Deny Access to the Bt Com 

Product for Other Deviations 

• Deny Access to the Bt Corn that Are Repeated Over a 
Product for Any Significant Period ofYears 
Deviation Two Years in a Row 

Other Deviations • IRM Education 

• Letter and/or Compliance 
Assistance Contact (Prior to 
Planting) 

• Compliance Assessment 
Contact (in the Following 
Growing Season) 

8 Each individual registrant may, as appropriate, select any (or none) of these supplemental responses, in 
addition to the mandatory responses indicated, in order to address specific instances of grower 
noncompliance. 



Yang, 

Jeannine 
Kausch/DC/USEPA/US 

10/07/2008 06:43AM 

To "GAO, YONG [AG/1000]" <yong.gao@monsanto.com> 

cc 

bee 

Subject RE: Compliance Assurance Programs (CAPL Submission for 
MON 89034 and MON 89034 x MON 88017Ei 

Thanks for1he upda1e and for gettlng1he requeS1ed documents out so quickly. 

Regards, 

Jeannine 

"GAO, YONG [AG/1000]" <yong.gao@monsanto.com> 

sGAO, YONG [AG/1000t 
<yong.gao@monsanto.com> 

10/06/2008 03: t 1 PM 

Dear Jeannine, 

To Jeannine Kausch/DC/USEPAIUS@EPA 

cc 

Subject RE: Compliance Assurance Programs (CAP) Submission for 
MON 89034 and MON 89034 x MON 880t7 

The two documents are on the way to Monsanto's DC office by FedEx. our staff 
will deliver them to EPA office once receipted. 

Regards, 

Yang 

Yang Gao, Ph.D. [Regulatory Affairs Manager 
U.S. Regulatory A"ffairs Team [Monsanto Company 
StLouis, Missouri 63167, USAjyon~.gao@monsanto.com 
314 694-2943 (a) j314 488-0971 (m) !314 694-3080 (fax) 

-----Original Message----
From: GAO, YONG [AG/1000] 
Sent: Friday, October 03, 2008 3:00 PM 
To: 'Kausch.Jeannine@epamail.epa.gov' 
Subject: RE: Compliance Assurance PrOgrams (CAP) Submission for MON 89034 and 
MON 89034 x MON 88017 

Dear Jeannine, 

We will send the documents to you early next week. Thanks and have a nice 
weekend. 

Yang 



Yang Gao, Ph.D.!Regulatory Affairs Manager 
U.S. Regulatory Affairs Team!Monsanto Company 
StLouis, Missouri 63167, USAiyon?.gao@monsanto.com 
314 694-2943 (o) 1314 488-0971 (m) !314 694-3080 (fax) 

-----Original Message-----
From: Kausch.Jeannine@epamail.epa.gov [mailto:Kausch.Jeannine@epamail.epa.gov] 
Sent: Friday, October 03, 2008 1:22 PM 
To: GAO, YONG [AG/1000] 
Subject: Compliance Assurance Programs (CAP) Submiss.ion for MON 89034 and MON 
89034 x MON 88017 

Hi Dr. Gao, 

I am in receipt of one of the conditions of registration for MON 89034 
and MON 89034 x MON 88017. One of the members of the Insect Resistance 
Management (IRM) Team has quickly taken a look at the cover letter dated 
September 22, 2008 and has requested that the following items be 
submitted to the Agency as soon as possible: 

"Bt Corn IRM Compliance Assurance Program" developed by the 
Agricultural Biotechnology Stewardship Technical Committee (dated 
September 23, 2002) 
"Revised IRM Compliance Assurance Program for Corn Event MON 863" 
developed by Monsanto and approved by the Agency on August 11, 2006 

Please let me, know if you have any questions regarding the request of 
the IRM reviewer. 

Thanks for your cooperation, 

Jeannine Kausch 

Environmental Protection Specialist 
Biopesticides and Pollution Prevention Division 
Office of Pesticide Programs 
(703) 347-8920 (telephone) 
(703) 305-0118 (fax) 

This e-mail message may contain privileged and/or confidential information, 
and is intended to be received only by persons entitled to receive such 
information. If you have received this e-mail in error, please notify the 
sender immediately. Please delete it and all attachments from any servers, 
hard drives or any other media. Other use of this e-mail by you is strictly 
prohibited. 

All e-mails and attachments sent and received are subject to monitoring, 
reading and archival by Monsanto, including its subsidiaries. The recipient of 
this e-mail is solely responsible for checking for the presence of "Viruses" 
or other "Malware". Monsanto, along with its subsidiaries, accepts no 
liability for any damage caused by any such code transmitted by or 
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September 22, 2008 

Dr. Sheryl Reilly, Chief 
Microbial Pesticides Branch 

MONSANTO 
imagine 

Biopesticides and Pollution Prevention Division (7511P) 
United States Environmental Protection Agency 
Washington, DC 20460 

MONSANTO COMPANY 

800 NORTH LINOBERGH BLVO 

$T lOUIS, MISSOURI 6'):67 

http://www.monsanto.com 

'''' 

, ' ' ' 

" ' 
" ' 
' ' 

Subject: Conditions of Registration for MON 89034 (EPA Reg No. 524-575) and MON 89034 
x MON 88017 (EPA Reg No. 524-576) 

Dear Dr. Reilly: 

On June 10, 2008, Monsanto received conditional registration approvals for MON 89034, EPA Reg. 
No. 524-575, and MON 89034 x MON 88017, EPA Reg. No. 524-576. The registrations require 
Monsanto to prepare and submit a written description of compliance assurance programs (CAP) for 
MON 89034 (YieldGard VT PRO) and MON 89034 x MON 88017 (Yie!dGard VT Triple PRO). 

Accordingly, Monsanto plans to meet CAP requirements in the following manner: 

1. For the lepidopteran trait conferred by MON 89034, Monsanto will follow the existing "Bt 
Com IRM Compliance Assw·ance Program" developed by the Agricultural Biotechnology 
Stewardship Technical Committee (ABSTC) (dated September 23, 2002) with one 
modification. In "Section 2.5. 1. Evaluating the Significance of Non-compliance" (page 8), 
what constitutes a significant deviation is modified as following: 

Either of the following types of non-compliance is deemed to constitute a significant 
deviation: 

• A Bt grower has planted less than a 15 percent (15%) non-Bt Corn refuge; or 
• Fewer than two-thirds (2/3) of the Bt Corn fields are planted within one-half(I/2) 

mile of a non-Bt Corn refuge. 

This modification is consistent with MON 89034 structured refuge requirements for the two 
registrations. 
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2. For com rootworm trait conferred by MON 88017, Monsanto will follow the existing "Revised 
IRM Compliance Assurance Program for Com Event MON 863" developed by Monsanto and 
approved by EPA dated August 11, 2066 with one modification. In "Section E1 Evaluating the 
Significance of Non-compliance Instances" (page 7), what constitutes a significant deviation is 
modified as following: 

Either of the following types of noncompliance is deemed to constitute a significant 
deviation: 

• a MON 88017 corn grower has planted less than 15% non-Cry3Bb1 Bt corn as a 
refuge; or 

• fewer than two-thirds (2/3) of the 1\'ION 88017 corn fields are planted within or 
adjacent to a non-Cry3Bb1 Bt corn refuge; or 

• fewer than two-thirds (2/3) of the in-field strips are at least four rows wide. 

This modification is consistent with the current ABSTC practice and the MON 89034 x MON 
88017 registration. 

Monsanto has modified the existing Technology/Stewardship Agreement (i.e., grower agreement) to 
include MON 89034 (trade name: YieldGard VT PRO) and MON 89034 x MON 88017 (trade name: 
YieldGard VT Triple PRO), in which growers are required to comply with IRM requirements (a 
copy of this grower agreement was submitted to EPA on July 29, 2008). 

Broad IRM requirements of each product are specified in the Monsanto Technology Use Guide 
(TUG) which is referenced in the grower agreement A copy of the 2009 Monsanto TUG is attached 
herein (it should be noted that only YieldGard VT Triple PRO will be marketed in the US in 2009). 
In addition, a more detailed 2009 IRM Guide for the YieldGard family of products will be available 
to growers in early 2009. 

If you have any questions regarding this correspondence please feel free to contact Dr. Russell 
Schneider, Senior Director, Monsanto Regulatory Affairs and Policy at (202) 383-2866, or me at 
(314) 694-2943 or yong.gao@monsanto.com. 

Sincerely, 

YongGao,Ph.D. 
Regulatory Affairs Manager 

Attachment: 2009 Monsanto Technology Use Guide 

cc: Russell Schneider, Monsanto 
Carolyn Carrera, Monsanto 
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·INSTRUCTIONS: The information provided 

in this Supplement supersedes and expands 

sections in the 2009 Technology Use Guide (TUG). 
Insert this Supplement packet in your 2009 TUG 
to ensure you have the most current information. 

As a condition of your Monsanto License 

Agreement, this Supplemental TUG content, 
along with the other information provided in 
the TUG, must be read and followed. 

MONSANTO 
im .. me· 

® 



The EPA Has Approved YieldGard VT Triple PRO" 
with a 20% Refuge in All Growing Areas 

VIeldGardvJ>· 
Triple PRO 

YIELDGARD VT TRIPLE PRO IS NOW APPROVED FOR 2009 PLANTING IN THE U.S. 

Yie!dGard VT Triple PRO~ is a new corn technology 

and is now be!ng made available !n selected areas.' 
It features: 

·Broader spectrum lepidopteran insect control: Corn 
earworm, European corn borer, Fall armyworm, 
Southwestern corn borer, Southern cornstalk borer, 
Com stalk borer and Sugarcane borer. 

·Reduced insect damage from corn ear-feeding 
pests which can reduce mycotoxin contamination 
and increase y'.elds. 

·Dual mode-of-action, which allows for lower 
corn borer refuge acres in southern cotton-growing 
areas* compared to other registered B.t. traited 
products-a low 20% refuge requirement. 

It's the strongest pest management solution 
on the market, and offers reduced corn borer 
refuge requirements in the cotton-growing 
areas-from 50% down to 20%. 

In the non-cotton growing areas, YieldGard TV Triple 
PRO has the same 20% refuge requirement as that 
for YieldGard VT Triple"' and YieldGardt> Plus. 

"Refer to the wrre.or Technology Use Guide ror a mJp depictlllg 
rhe cDtton-gmwing areas 

YIELDGARD VT TRIPLE PRO CORN REFUGE REOU!flEMENTS 

·The refuge area must represent at least 20% of the 
grower's total corn acres (YieldGard VT Triple PRO 
plus refuge acres). 

• A common refuge serves as the refuge for both corn 
borer and corn rootworm. The common refuge 
offers fiexibility by combining the corn borer and com 
rootworm refuges into one effective corn refuge. 

·It can be within or adjacent to the YieldGard VT 
Triple PRO field.lf adjacent, it can be separated by 
a road, path, ditch, etc., but not by another field. 

·This refuge must be planted vrith corn hybrids that do 
not contain B.t. technologies. The refuge can be planted 
with Roundup Ready"' Com 2 or conventional corn. 

·Refuge can be planted as a block, strips within the 
field, or as a perimeter around the field. If perimeter 
or strips are used for the refuge, the strips must be 
at least four consecutive rows wide. 

·The common refuge can be treated with a soil-applied, 
seed-applied, or foliar-applied insecticide to control 
rootworm larvae and other soil pests. The refuge can 
also be treated with a non-B. t. foliar insecticide for 
control of late-season pests (i.e. corn borer), if pest 
pressure reaches an economic threshold for damage. 
However, if rootworm adults are present at the time 
of foliar application, then the YieidGard VT Triple PRO 
field must be treated in a similar manner. 

• A separate refuge option is also available to growers in 
the Corn Belt. (For more details, see the YieldGard VT 
Triple and YieldGard Plus separate refuge configuration 
options in the current Technology Use Guide.) The 
separate refuge op1"1on is not available ·In cotton
growing areas due to lack of availability of appropriate 
refuge products. 

·If planting with other B.t. crops, each B.t. crop must 
have its own specific refuge as described in the 
Technology use Guide. 



Endangered Species Initiative Supplement to Monsanto Technology/ 
Stewardship Agreement And Technology Use Guide (TUG) 

INTRODUCTION 

As part of our commitment to sustainable agriculture 
and rigorous environmental stewardship, Monsanto 
is implementing the Giyphosate Endangered Species 
Initiative to protect threatened and endangered plant 
species (TES) from any potential adverse effects of 
the application of glyphosate to crops conta·rning 
Roundup Ready•: technology. This is an important 
step in preserving our natural heritage and protecting 
growers' options to use glyphOsate-based herbicides 
on all agricultural lands. 

Relatively few growers will be affected by this initiative: 

• Use Limitation Areas cover no more than 1% of 
U.S. cropland. 

• Some states have noTES habitats near land used 
for crop product'1on. 

• Ground applications with a use rate of less than 
3.5 lbs of glyphOsate a. e./acre are not affected 
(most uses). 

Beginning Sept. t, 2008, provisions of the updated 
Technology Use Guide will be effective, and growers 
licensed to purchase and use seeds containing Roundup 
Ready technology (except growers making only 
ground applications with a use rate of less than 3.5 lbs 
of glyphosate a.e.Jacre) will need to log on to the 
website www.pre--serve.org before making agricultural 
applications of glyphosate-based herbicide products 
with Monsanto licensed technologies. This website 
will guide growers and applicators through a simple 
four-step process to deterrrfme whetherthe"~r 
fields planted to crops containing Roundup Ready 
technology fall within Use limitation Areas~areas 
Where threatened or endangered plant species may 
be present-and, if so, what steps must be taken 
to reduce risks to threatened and endangered plants. 

The mitigation measures described on the website 
are appropriate for all applications of glyphosate-based 
herbicides to all crop lands. 

SUPPLEMENT TO fv1QNSANTO TECHNOLOGY /STE1AIARDSHIP AGREEMENT· 

The following provision is added to the 2009 
Monsanto Technology J Stewardship Agreement: 

licensee agrees to comply with Monsanto's 
Glyphosate Endangered Species Initiative to protect 

threatened and endangered plant species from 
any potential adverse effects of the application of 
glyphosate to crops containing Roundup Ready 
technology, as t11at initiative is specified in the 
Supplement to the Technology Use Guide. 

SUPPLEUENT TO THE 2009 TECHt~OlOGY USE GUIDE 

ENDANGERED SPECiES INITIATIVE: 

Before making applications of glyphosate-based 
herbicide products, licensed growers of crops 
containing Roundup Ready technology must 
access the website 1'1\N'N.pre-serve.org to determine 
whether any mitigation requirements apply to the 
planned application to those crops, and must follow 
all applicable requirements. The mitigation measures 
described on the website are appropriate for ali 
applications of glyphosate-based herbicides to 
all crop lands. 

Growers making only ground applications to crop 
land with a use rate of less than 3.5 lbs of giyphosate 
a.e./acre are not required to access the website. 

If a grower does not have web access, the seed 
dealer can access the website on behalf of the grower 
to determine the applicable requirements, or the 
grower can call !-800-332-3111 for assistance. 

TECHNOLOGY USE GUIDE SUPPLEMENT 



Farmers Are No Longer Required to Purchase a Canota Use Agreement (CUA) 

THE CUA IHFORMATION FROiv1 PAGE 45 HAS CHANGED 

REPLACE WITH THE FOLLOWING COPY· l 
::.;;;,-:;:_-··-
2:.:7:"= 

':'.::::-...:::.----
=~----·--§;;-:?;.:'=:-_:-...: 
S.:::--:E~:::-:.'S;?:£.~~ -----·-

As with other Monsanto trait technologies, gtowers 
must sign an MTSA before purchasing Roundup 
Ready'· Spring Canola. Growers who observe, 
respect, and support the MTSA are protecting their 
own interest by utilizing the technology in the proper 
way and by helping maintain a ~level playing field" for 
all users of the technology. This enables research and 
development to continue so that new technologies 
which further boost efficiency and productivity can 
be brought to market. 

:==----=---------·----

Farmers are no longer required to purchase 
a Cano!a Use Agreement (CUA) 

AMEND THE ASTERISi\ED FOOTNOTE Of.! PAGE 45 TO THE '·WEED COI'<JTROL 

REcOreHv1ENO.AT10NS 1SPRING-SEEDED)"' TO THE.FOLLO"·Nit~G: 

*If using another Roundup agricultutal herbicide, you must referto the label booklet or sepatately published Roundup 

Ready Canola supplementallabel for;hat brand to determ-Ine appropriate use rates. If us·mg Roundup PowerMAX", 

applica1ion raoes are the same as for Roundup WeatherMAX" 

Betore opening o bag of seed, be sure to read ond underst•nd the stewardship 
requirements, lndudlnz applir:.ohle refug~ r~'lutreiJIOIIts far fns~<t resfs· 
t.llnw IJI~n~gement, for the biotechnology traMs expre">sed in the seed as set 
tonh in the Monsanto Tedmology Agreement th~t you sign. By opening and 
using o bag of Se<ld, you ore reaffirming your obNg~tion to comply with those 
stewardship re<JUir<!ments. 

Market G<oin harve•ted from products thot bear this m01k is tully approved fo< rood •nd feed use in the united Stotes and 
Cltoices Japon, but is not approved in the European Union. You must find a market for this crop tha<will not ship this grain or 

V its processed products to Europe. Appropriate markets forth'" grain indude: domestic feed use or groin hondlers that 
spec~ically •gree to ac:<:ept this groin and handle it •ppropriotely. For more informotion on your groin marke<options, 
go to the American Seed Trade Association's website •t ,..,..._omseedO<g or call your see<l supplier. 

MARKET CHOICES~ is a registered cenifk:.ltion mor!; used under license from ASTA. 

Know Before You Grow', an information service provided by National Com Growers Association at .... w.nrgo.,0m. 

IMPORTANT: Grain Marketing and Seed Availability: YieldGard VT Triple PRO ha~J rece.ved the necessary approvals •n the Un•ted States, 
howeuer, a~ of Augu~t 2S 2008, ~pproual~ have not been reoe1ved in mapr corn export mar!;et'l. YieldGard VT Triple PRO will not he 
l~unched and seed will not be available until after import approvals are recei~ed in appropriate major corn export market~. 
\Nhen laun~hed, YieldGard VTTrlple PRO will bear the Market Choices~ mark, •nd1cating the need to f•nd a mar!;et for tl"e crop that will 
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Introduction 

This 2009 Technology Use Guide {TUG} provides a concise source of technical information about Monsanto's current portfolio of 
technology products, and sets forlh the requirements and guidelines for the use of these products. As a user of Monsanto Technology, 
it is important that you are familiar with and follow certain management practices. Please read all of the information pertaining to the 
technology you will be using, including stewardship and related information. 

This technical bulletin is not a pesticide product label. It is intended to provide addifronal ·mformation and to h"1ghr1ght approved 
uses from the product labeling. Read and follow all precautions and use instructions in the label booklet and separately published 
supplemental labeling for the Roundup·!, agricultural herbicide product you are using. 

Included in this guide is information on the following: 
--- -- -- - -----

Stewardship Overview 

Insect Resistance Management 

Weed Resistance Management 

Corn Grain Stewardship 

Coexistence and Identity Preserved Production 

YieldGard.:' and YieldGard VT"' Insect-Protected Corn Family 

YieldGard Com Borer Corn Refuge Requirements 

YieldGard Rootwonn and YieldGard VT Rootvvorm/RR2"' Com Refuge Requirements 

YieldGard Plus and YieldGard VT Triple" Com Refuge Requirements 

YieldGard with Roundup Ready-~ Com 2 

YieldGard Corn Borer with Roundup Ready Corn 2 

YieldGard Rootworm with Roundup Ready Corn 2 

YieldGard Plus with Roundup Ready Corn 2 

YieldGard VT with Roundup Ready 2 Technology 

YieldGard VT Rootworm/RR2 

YieldGard VT Triple 

Roundup Ready 2 Technology 

Bollgardt- and Bollgard 11·-< Cotton 

Bollgard II Cotton Natural Refuge 

Bollgard and Bollgard II Cotton, Cotton Stewardship and Refuge Requirements 

Roundup Ready Cotton 

Roundup Ready Flex Cotton 

Boligard with Roundup Ready Cotton 

Bollgard II with Roundup Ready Flex Cotton 

Roundup Ready Soybeans 

Roundup Ready Alfalfa 

Roundup Ready Spring Canola 

Roundup Ready Winter Canola 

Roundup Ready Sugarbeets 

If yau have any questions, contact yOUr Authorized Retailer or Monsanto at 1-800-ROUNDUP. 
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Farmers who purchase Monsanto's traited seed for planting are required to execute the Monsanto Technology Stewardship 
Agreement {MTSA) and are required to refer to and comply with Monsanto's current TUG. 



STEWARDSHIP OVERVIEW 

A Message About Stewardship 

SEES A_!::) F::AITS 
Monsanto Company is committed to enhancing Farmer productiv
ity and profitability through the introduction of new modern 

agricultural biotechnology seed trait technologies (traitsj. These 
new technologies bring enhanced value and benefits to farmers, 
and farmers assume new responsibilities for proper management 
of those traits. Farmers planting seed with biotech traHs agree to 
implement good stewardship practices, including, but not limited to: 
• Reading, signing and complying with the MTSA and reading all 

annual license te1·ms updates before purchase or use of any 
seed containing a trait. 

·Reading and following the directions for use on all product 
labels and following applicable stewardship practices as outlined 
in this TUG and the appropriate Insect Resistance Management 
(IRM) guide(s). 

• Observing regional planting restrictions such as those for Bollgardf· 
or Bollgard 11.):: in certain Texas counties, South Florida, Hawaii, 
Puerto Rico and the U.S. Virgin Islands. 

·Complying with any additional stewardship requirements, such 
as grain orfeed use agreements 01· geographical planting restric
tions, that Monsanto deems appropriate or necessary 
to implement for proper stewardship or regulatory compliance. 

• Fdlowing the Weed Res'1stance Management Gu'1def1nes to 
minimize the risk of resistance development. 

• Complying with the applicable I RM practices for specific biotech 
traits as mandafed by the Environmental Protection Agency 
(EPA) and set forth in this TUG. 

·Utilizing all seed with biotech traits only for planting a single crop. 
• Selling harvested corn with biotech traits not yet fully approved 

by the European Union (E.U.)only to grain handlers that confirm 
their acceptance, or using that grain as on-farm Feed. 

• Not moving material containing biotech traits across boundaries 
into nations where import is not permitted. 

• Not selling, promoting and/Or distributing within a state 
where the product is not yer registered. 

If you have questions about seed stewardship or become aware 
of individuals utilizing biotech traits in a manner other than 
as noted above, please call 1-800-768-6387. Letters reporting 
unacceptable or unauthorized use of biotech traits may be sent to: 

Monsanto Trait Stewardship 
800 N. Lindbergh Boule\!8rd C3ND 
St. Louis, MO 63167 

P1·ovide Anonymous or Confidential reports as follows: 

"Anonymous" reporting results when a person reports 
information to Monsanto in such a way that the identity of the 
person reporting the ini'ormation can not be identified. This kind 
of reporting includes telephone calls requesting anonyrr:ity and 
unsigned letters. 

"Confidential" reporting results when a person reports informa· 
lion to Monsanto in such a way that the reporting person's 
identity is known to Monsanto. Every effort will be made to 
protect a person's identity, but it is important to understand that 
a court may order Monsanto to reveal the identity of people who 
are "known" to have supplied relevant information. 
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STEWARDSHIP OVERVIEW 

Why is Stewardship Important? 

Eac11 component of stewardship offers benefits to farmers: 

·Signing the MTSA provides farmers access to Monsanto's 
biotech-trait seed technology. 

·Following IRM guidelines guards against insect resistance 
to Bacillus thuringiensis (B. t.) technology and therefore enables 
the long-term viability of this technology, and meets EPA 
requirements. 

·Good grain and processed products stewardship helps 
to preserve a continuous open export market for U.S. 
grain products. 

·Proper weed management maintains the long-term 
effectiveness of glyphosate-based weed control solutions. 

·Utilizing biotech seed only for planting a single-commercial 
crop allows investment for future biotech innovations which 
will even further improve farming technology. 

Practicing these stewardship activities will enable biotechnology's 
positive agricultural contributions to continue. 

Since 1996, biotech crops have delivered over a decade of 
environmental and economic benefits to both farmers and 
consumers. 

Biotech crops have: 

·Been grown by 8.25 million farmers worldwide. 
•Increased farmers' net income by $27 billion. 
·Saved 475 million gallons of diesel fuel through reduced 

tillage or plowing. 
·Decreased pesticide applications by 172,000 metric tons: 
·Eliminated greenhouse gas emissions through iuel savings 

by 10 million metric tons. 
·Decreased the environmental impact quotient (EIQ) by t4%. 
·Had no (zero) reliably documented human or animal safety issues. 
·Been ingredients of an estimated 1 trillion meals consumed. 

To learn more, go to; www.biotech-gmo.com. 

Farmers' attitudes and adoption of sound stewardship principles, 
coupled with biotechnology benefits, provide for the sustainability 
of our land resources, biotechnology and farming as a preferred 
way of life. 



INSECT RESISTANCE MANAGEMENT 

An EFFECTIVE IRM program is a vital part of responsible product 
stewardship for insect-protected biotech products. Monsanto is 

committed to implementing an effective IRM program for all of its 
insect-protected B. t. technologies in all countries where they are 
commercialized, including promoting farmer awareness of these 
IRM programs. Monsanto works to develop and implement IRM 
programs that strike a balance between available knowledge and 
practicality, with farmer acceptance and implementation of the plan 
as critical components. 

In the U.S., the EPA requires that Monsanto, and farmers who 

purchase YieldGard~· /YieldGard Vf1'· com products and Bollgard~'/ 
Bollgard II-" cotton products, implement an JRM plan for these 
insect-protected products. The IRM programs for YieldGard/ 
YieldGard VT corn products and Bollgard/Bollgard II cotton 
products are based upon an assessment of the biology of the 
major target pests, realistic consideration of farmer needs and 
practices, and an understanding of appropriate pest management 
practices. These mandatory regulatory programs have been 
developed and updated through broad cooperation with farmer 
and consultant organizations, including the National Corn Growers 
Association and the National Cotton Council, extension specialists, 
academic scientists, and regulatory agencies. 

The IRM programs for YieldGard/YieldGard VT corn products and 
Bollgard/Bollgard II cotton products contain several important 
elements. One key component of an IRM plan is a refuge. A refuge 
is simply a block of the o·elevant crop (corn for YieldGard/YieldGard VT 
and cotton for Bollgard/Bollgard II, respectively) that does not 
contain a B.t. technology for the control of the insect pests which 
are controlled by the planted technology(ies). The lack of exposure 
to the B.t. proteins means that there will be susceptible insects 
nearby to mate with any rare resistant insects that may emerge 

from B. t products. Susceptibility to the B.t. products is then 
passed on to their offspring, preserving the long-term effectiveness 
of the technology. Farmers who purchase YleldGard/Y.ieldGard VT 
com and Bollgard/Bollgard II cotton products are required to plant 
an appropriately designed refuge in association with their fields. 
How large these refuge areas need to be, how they should be 
placed relative to the YieldGard/YieldGard VT com and Bollgard/ 
Bollgard II cotton fields, and how they should be managed is 
described in detail in the sections on those products within this 
document and the appropriate IRM guide. To download the 
appropriate IRM guide, go to www.monsanto.com. 

Failure to follow IRM guidelines and properly plant a refuge 
may result in the loss of a farmer's access to Monsanto 
technologfes. Monsanto is committed to the preservation of 
these technologies. Please do your part to ensure that YieldGard/ 
YieldGard VT corn and Bollgard/Bollgard II cotton technologies are 
preserved by implementing an IRM plan on your farm. 

VoDNITORING PROGRAll/, 
Monsanto is required to take corrective measures in response 
to a finding of non-compliance. Monsanto or an approved 
agent of Monsanto will monitor refuge management practices. 
The MTSA signed by a farmer requires that upon request by 
Monsanto or its approved agent. a farmer is to provide the location 
of all fields planted with YieldGard, YieldGard VT, Bollgard and 
Bollgard II technologies and the locations of all associated refuge 
areas, to cooperate fully with any field inspections, and allow 
Monsanto to inspect all YieldGard, YieldGard VT, Bollgard and 
Bollgard II fields and refuge areas to ensure an approved insect 
resistance program has been followed. All inspections will be 
performed at a reasonable time and arranged in advance with 
!he farmer so that the farmer can be present if desired. 

TECHNOLOGY USE GUIDE 3 
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WEED RESISTANCE MANAGEMENT 

Monsanto considers product stewardsh"tp to be a fundamental 
component of customer service and responsible business prac
tices. As leaders in the development and stewardship of Roundup"'· 
agricultural herbicides and other products, Monsanto invests 
significantly in research to continuously improve the proper uses 
and stewardship of our proprietary herbicide brands. This research, 
done in conjunction with academic scientists, extension specialists, 
and crop consultants, includes an evaluation of the factors that 
can contribute to the development of weed resistance and how to 
properly manage weeds to delay the development of resistance. 
Visit www.weedtool.com for practical best practices-based advice 
on reducing the risk for development of glyphosate-resistant weeds. 
Developed in cooperation with academic experts, the website 
provides options for managing the risk on a field-by-field bas·ls. 

Glyphosate is a Group 9 herbicide based on the mode of action 
classification system of the Weed Science Society of America. Any 
weed population may contain plants naturally resistant to Group 9 
herbicides. The following general recommendations help manage 
the risk of weed resistance occurring. More specific recommenda
tions are outlined in each Roundup Ready''' crop section in this TUG. 

WEED RESISTANCE MANAGEMENT PRACTICES 

·Scout your fields before and after herbicide application. 
·Start with a clean field, using either a burndown herbicide 

application or tillage. 
·Control weeds early when they are small. 
·Add other herbicides (e.g. a selective and/or a residual herb'1cide) 

and cultural practices (e.g. tillage or crop rotation) as part of 
your Roundup Ready cropping system where appropriate. 

·Rotation to other Roundup Ready crops will add opportunities 
for introduction of other modes of action. 

·Use the right herbicide product at the right rate and the rignt time. 
·Control weed escapes and prevent weeds from setting seeds. 
·Clean equipment before moving from field to field to minimize 

spread of weed seed. 
·Use new commercial seed as free from weed seed as possible. 

Weed control recommendations as of ApriiZt, 2008. 

Monsanto is committed to the proper use and long-term 
effectiveness of its proprietary herbicide brands through a four
part stewardship program: developing appropriate weed control 
recommendations, continuing research to refine and update 
recommendations, education on the importance of good weed 
management practices, and responding to repeated weed control 
inquiries through a product performance evaluation program. 

Report any incidence of repeated non-performance on a particular 
weed to the local Monsanto representa!Ne, retailer, or county 
extension agent. 

Control of Glyphosate-Resistant Weed Biotypes 
Monsanto actively invesngates and studies weed control com
plaints and claims of weed resistance. When glyphosate-resistant 
weed biotypes have been confirmed, Monsanto alerts farmers, 
and develops and provides farmers with recommended control 
measures, which may include additional herbicides or tank-mixes 
or cultural practices. Monsanto actively communicates all of this 
information to farmers through multiple channels, including the 
herbicide label, www.weedscience.org, supplemental labeling, 
this TUG, media and written communications, our website, 
www.weedresistancemanagementcom, and farmer meetings. 

Farmers must be aware of and proactively manage for glyphosate
resistant weeds in planning their weed control program. When 
a weed is known to be resistant to glyphosate, then a resistant 
population of that weed is by definition no longer controlled with 
labeled rates of glyphosate. Roundup agricultural herbicide 
warranties will not cover the failure to control glyphosate-resistant 
weed populations. 

For subsequent updates, refer to www.cdms.net or www.greenbook.net or contact your local Monsanto representative. 



CORN GRAIN STEWARDSHIP 

Regulatory Update 
The U.S. federal regulatory agencies have granted full clearance 
to YieldGard·'' Corn Borer, Roundup Ready Corn 2, and YieldGard 
Rootworm traits (including all stacks e.g., YieldGard Plus, YieldGard 
VT Rootworm/RR2"', and YieidGard VT Triples) for commerce 
within the U.S., including approval for marketing and consumption 

as food, and feed for livestock. These products also have food and 
feed approval in Japan and Canada. However, full regulatory 
approval for harvested grainjcommodities containing certain 

stacked combinations (YieldGard Rootworm with Roundup Ready 
Corn 2, YieldGard Plus, YieldGard Plus with Roundup Ready Corn 2, 
YieldGard VT Rootworm/RR2, and YieldGard VT Triple), is pending 
in the E.U. As a result, the farmer must find an appropriate market 
for this grain. 

The following table summarizes the approval status of corn 
products in the E.U. Full E.U. approval is defined as the trait 
having approval to be used in food, feed, and processed feed. 

rV1ANAGEMENT OF POLLEN MOVErlifENT 
Corn is a naturally cross-pollinated crop, and a minimal amount 
of pollen movement between neighboring fields is a normal 
occurrence in its production. It is generally recognized in the 
industry that a certain amount of incidental, trace level pollen 
movement occurs, and it is not possible to achieve tOO% purity 
of seed or grain in any corn producf1on system. A number of 
factors can influence the occurrence and extent of pollen move
ment. These factors are described in this TUG under the heading 
"Coexistence and Identity PreseNed Production" on page 7. 
We expect you, as stewards of corn technology pending full E.U. 
approval, to consider these factors and talk with your neighbors 
about your cropping intentions. 

YieldGard Corn Borer 
YieldGard Rootvrorm 
with Roundup Ready Corn 2 

YietdGard Plus wilh 
Roundup Ready Corn 2 YieldGard Plus YieldGard Plus l'rith 

Roundup Reody Corn 2 

YieldGard Rootworm YieldGard Plus YieldGard VT Roolworm/RR2 YieldGard Roolworm with 
Roundup Ready Corn 2 YieldGard VT Roolworm/RR2 

Roundup Ready Corn 2 YieldGard VT Triple YieldGard Plus with 
Roundup Ready Corn 2 

YieldGard VT Triple 

YieldGard Com Borer with 
Roundup Ready Corn 2 

• App'o~d fer food, fo.m. ond proce;oed (~ed • • AppiiCOIIOO!. (,led Jot 1oM ood food <Jpprovsl. 

Products that are not fully approved in the E.U. bear 
the Market Choices Mark and explanatory statement. 

Market 

~i' 
Grain harvested from products that bear this 
mark is fully approved fot food and feed use in 
the United States and Japan, but is not approved 
in the European Union. You must find a market 
for this crop that will not ship this grain or its 
processed products to Europe. Appropriate 
markets for this grain include: domestic feed 

use or grain handlers that specifically agree to accept this grain 
and handle it appropriately. For more information on your grain 
market options, go to the American Seed Trade Association's 
website at WIMIV.arriseed.org or call your seed supplier. 

MARKET CHOICES~ is a registered certification mark used under 
license from ASTA. 

Know Before You Growq an information service provided by 
National Corn Growers Association at wvvw.ncgo.com. 

YieldGard VT Rootworm/RR2 

YieldGard VT Triple 

IMPORT ANT: The following information is current as of April 21, 
2008: YieldGard Plus and YieldGard Rootworm with Roundup Ready 
Corn 2 are grandfathered for import and use in processed feed 
in the E.U. YieldGard Plus with Roundup Ready Corn 2, YieldGard VT 
Rootworm;RR2 and YieldGard VT Triple are neither approved 
nor grandfathered and there is zero tolerance for these traits in 
processed feed imported in the E.U. Growers of all products 
bearing the Market Choices mark must talk to their grain handler 
to confirm the handler's buying position for grain from these 
products. It is a violation of national and international law 
to move material containing biotech traits across boundaries 
into nations where import is not permitted. 

TECHNOLOGY USE GUIDE 5 
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CORN GRAIN STEWARDSHIP 

YOUR GRAIN MARKET OPTIONS 

Until full E.U. approval is obtained, the fanner must direct grain 
produced from corn with traits pending full approval in the E.U. 
to acceptable markets (see below). You must talk to your grain 
handler about their policies for accepting corn with traits not 

yet fully approved by the E.U., and inform the grain handler 
when you deliver grain containing such traits so that it can be 
managed appropriately. 

Appropriate markets for corn harvested with traits pending full 
approval in the E.U. include: 
• Domestic feed use 
·Grain handlers who agree to accept this grain and 

handle it appropriately: 
-grain handlers 
- feedmills 
-feedlots 
-most dry grind ethanol plants 

The American Seed Trade Association (ASTA) website at 
www.amseed.org provides a list of grain handlers (Grain Handler's 
Database) and the"1r posit'lons on accepting corn traits not yet 
fully approved by the E.U. This iniormation can also be obtained 
by calling 1-866-SELL CORN or logging onto www.866sellcorn.com. 

The ASTA Market Choices® mark is used to indicate corn products 
not yet fully approved by the E.U. but ARE FULLY APPROVED for 
food and feed use in the U.S. and Japan. 

Monsanto is committed to promoting com grain stewardsh"1p. The 
Grain Marketing Communication Plan (GMCP) is an initiative by 
Monsanto implemented to facilitate the proper channeling of grain 
from corn traits awaiting full approval in the E.U. As part of rhe 
GMCP, fanners must comrr;unicate to their seed dealers where they 
plan to sell their harvested corn containing certain traits. Dealers 
forward this information to Monsanto to validate the willingness of 
designated grain handlers to properly steward harvested corn not 
yet fully approved by the E.U. Although corn traits are planted and 
harvested throughout the U.S., the primary regions from which wet 
millers draw grain to supply their daily grind is the focal point of the 
Grain Marketing Communication Plan. The primary region is made 
up of the full states of Iowa, Illinois, Indiana, Kentucky, Minnesota, 
Ohio, and Wisconsin, and selected counties in Missouri, Nebraska, 
North Dakota, and South Dakota. Specific details regarding which 

traits require a GMCP are communicated separately by Monsanto 
to farmers and dealers. The fanners should talk with their seed 
dealer for further details or calll-866-SELL CORN. 

Marketing grain to only grain handlers that acknowledge they will 
buy grain that includes corn traits that are not yet fully approved by 
the E.U. is very important. 

The most critical corn grain stewardship responsibility for 
farmers is to talk to their grain handler to verify the handler's 
acceptance of grain grown from seed containing particular 
biotechnology traits. 

Benefits of good corn grain stewardship: 
·Preserves the fanner's choice to use new biotech traits in corn. 
·Reinforces the integrity of U.S. agriculture and retains important 

U.S. export markets for com products. 
• Provides countries importing U.S. grain and/ or processed 

grain the confidence that our channel is reliable. 

GMCP Required Geography 

NOTE: For cenain trails, farmers need to co!Tllnunica!e 
through a GMCP the name(s) of tt1e local grain handler 
10 seed dealers. This is the primary area !hat grain is 
sourced 10 fulfill gnnd requirements for wet-millers. For 
more information on chose specific locations requiring 
a GMCP for those tra1ts not yet hmy approved by the 
E.U., please log onto www.866sellcorn.com or call 
1-866-SELL CORN. 



COEXISTENCE AND IDENTITY PRESERVED PRODUCTION 

Coexistence in agricultural production systems and supply chains is 
not new. Different agricultural systems have coexisted successfully 
for many years around the world. Standards and best practices 
were established decades ago and have continually evolved to 
deliver high purity seed and grain to support production, distribu
tion, and trade of products from different agricultural systems. 
For example, production of similar commodities such as field com, 
sweet com and popcorn has occurred successfully and in close 
proximity for many years. Another example is the successful 
coexistence of oilseed rape varieties with low erucic acid content 
for food use and high erucic acid content for industrial uses. 

The introduction of biotech crops generated renewed discussion 
of coexistence focused on biotech production systems with conven
tional cropping systems and organic production. These discussions 
have primarily focused on the potential economic impact of the 
introduction of biotech products on other systems. The health and 
safety of biotech products are not an issue because their food, 
feed, and environmental safety must be demonstrated before they 
enter the agricultural production system and supply chain. 

The coexistence of conventional, organic, and biotech crops has 
been the subject of several studies and reports. These reports 
conclude that coexistence among biotech and non-biotech crops 
is not only possible but is occurring. They recommend that 
coexistence strategies be developed on a case-by-case basis 
considering the diversity of products currently in the market 
and under development, the agronomic and biological differences 
in the crops themselves, and variations in regional farming practices 
and infrastructures. Furthermore, coexistence strategies are driven 
by market needs and should be developed using current science
based industry standards and management practices. The 
strategies must be flexible, facilitating options and choice for the 
farmer and the Food/feed supply chain, and must be capable of 
being modified as changes in markets and products warrant. 

Successful coexistence of all agricultural systems is achievable 
and depends on cooperation, flexibility, and mutual respect for 
each system. Agriculture has a history of innovation and change, 
and farmers have always adapted to new appmaches or challenges 
by utilizing appropriate strategies, farm management practices, 
and new tech nolog·res. 

The responsibility for implementing practices to satisfy specific 
marketing standards or certification lies with that farmer who is 
growing a crop to satisfy a particular market. Only that farmer 
is instructed to employ the practices appropriate to assure the 
integrity of his/her crop. This is true whether the goal is high-oil 
com, white/sweet com, or organically produced yellow corn for 
animal feed. In each case, the farmer is seeking to produce a crop 
that is supported by a market price and consequently that farmer 
assumes responsibility for satisfying reasonable market specifica
tions. That said, the iarmer needs to be aware of the planting 
·rntentions or his/her neighbor in order to gauge the need for 
management practices. 

IDENTITY PRESERVED PRODUCTION 
Some farmers may choose to preserve the identity of their 
crops to meet specific markets. Examples of Identity Preserved 
(I.P.) corn crops include production of seed com, white, waxy, or 
sweet com, specialty oil or protein crops, food grade crops, and 
any other crop that meets specialty needs, including organic and 
non-genetically enhanced specifications. Farmers of these crops 
assume the responsibility and receive the benefit ior ensuring that 
their crop meets mutually agreed contract specifications. 

Based on historical experience with a broad range of I.P. crops, 
the industry has developed generally acce pled I.P. agricultural 
practices. These practices are intended to manage I.P. production 
to meet quality specifications, and are established for a broad 
range of I.P. needs. The accepted practice with I.P. crops is that 
each I.P. farmer has responsibility to implement any necessaTY 
processes. These processes may include sourcing seed appropriate 
for I.P. specifications, field management practices such as adequate 
isolation distances, buffers between crops, borde; rows, planned 
differences in maturity between adjacent fields that might cross
pollinate, and harvest and handling practices designed to prevent 
mixing and to maintain product quality. These extra steps associ
ated w"rth I.P. crop production are generally accompan·red by 
rncremental increases in cost of production and consequently 
of the goods sold. 

@ 
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COEXISTENCE AND IDENTITY PRESERVED PRODUCTION 

General Instructions for Management of Pollen Flow and Mechanical Mixing 

For all crop hybrids or varieties that they wish to identity preserve, 
or otherwise keep separated, farmers should take steps to prevent 
mechanical mixing. Farmers should make sure all seed storage 
areas, transportation vehicles, and planter boxes are cleaned 
thoroughly both prior to and subsequent to the storage, transporta
tion, or planting of the crop. Farmers should also make sure all 
combines, harvesters and transportation veh'1c1es used at harvest 
are cleaned thoroughly both prior to and subsequent to their use in 
connection with the harvest of the grain produced from the crop. 
Farmers should also make sure all harvested grain is stored in clean 
storage areas where the identity of the grain can be preserved. 

Self-pollinated crops, such as soybeans, do not present a risk of 
mixing by cross-pollination. If the intent is to use or market the 
product of a self-pollinated crop separately from general commod
ity use, farmers should plant fields at a sufficient distance away 
from other crops to prevent mechanical mixture. 

Farmers planting cross-pollinated crops, such as corn or alfalfa, 
who desire to preserve the identity of these crops or to minimize 
the potential for these crops to outcross with adjacent fields of the 
same crop kind, should use the same generally accepted practices 
to manage mixing that are used in any of the currently grown 
identity preserved crops of similar crop kind. 

Farmers should take into account t11e following factors that can 
affect the occurrence and extent of cross-pollination to or from 
other fields. Information that is more specific to the crop and region 
may be available from state extension offices. 

• Cross-pollination is tim!ted. Some plants, such as potatoes, are 
incapable of cross-pollinating, while others, like alfa If a, require 
cross-pollination to produce seed. Importantly. cross-pollination 
only occurs within the same crop kind, like corn to com. 

·The amount of pollen produced within the field can vary. 
The pollen produced by the crop within a given field, known as 
pollen load, is typically high enough to pollinate all of the plants 
in the field. Therefore, most of the pollen that may enter from 
other fields falls on plants that have already been pollinated with 
pollen that originated from plants within the field. In crops such 
as alfalfa, the hay cutting management schedule significantly 
limits or eliminates bloom, and thereby restricts the potential 
for pollen and/ or viable seed formation. 

·The existence and/or degree of overlap in the pollination 
period of crops in adjacent fields varies. This will vary 
depending on the maturity of crops, planting dates, and the 
weather. For com, the typical pollen shed period lasts from 
5 to tO days for a particular field. Therefore, viable pollen from 
neighboring fields must be present when silks are receptive in 
the recipient field during this brief period to produce any grain 
with traits introduced by the out -of-field pollen. 

• Distance between fields of different varieties or hybrids 
of the same crop. The greater the distance between fields the 
less likely their pollen will remain viable and have an opportunity 
to mix and produce an outcross. For wind-pollinated crops, most 
cross-pollination occurs within the outermost few rows of the 
field. In fact, many white and wary corn production contracts ask 
the farmer to remove the outer 12 rows (30ft.) of the field in order 
to remove most of the impurities tllat could result from cross
pollination with nearby yellow dent com. Furthermore, research 
has also shown that as fields become further separated, the 
incidence of wind-modulated cross-pollination drops rapidly. 
Essentially, the in-field pollen has an advantage over the pollen 
coming from other fields for receptive silks because of its volume 
and proximity to silks. 

• The distance pollen moves. How far pollen can travel depends 
on many environmental factors including weather during pollina
tion, especially wind direction and velocity, temperature, and 
humidity. For bee-pollinated crops, tile farmer's choice of 
pol~ nat or species and apiary management practice may reduce 
field-to-field pollination potential. All these factors will vary from 
season to season, and some factors from day to day and from 
location to location. 

• For wind-pollinated crops, the orientation and width of the 
adjacent field in relation to the dominant wind direction. 
Fields oriented upwind during pollination will show dramatically 
lower cross pollination for wind-pollinated crops, like com, 
compared to fields located downv1ind. 
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PRODUCT DESCRIPTION 

YieJdGard~' Corn Borer-YieldGard Com Borer 
com hybrids contain an insecticidal protein from B.t. 
that protects corn plants from specific lepidopteran 
insect pests. The YieldGard Corn Borer trait delivers 
whole-plant, full-season protection against European 
com borer, southwestern corn borer, sugarcane borer, 
and southern cornstalk borer resulting in full yield 

YiefdGard Rootworm-YieldGard Roohvorm corn 
hybrids contain an insecticidal protein from B.t. that 
protects corn roots from larval feeding by western, 
northern, and Mexican corn rootworm. Protecting the 
root of the corn plant from feeding by corn rootworm 

YiefdGard Plus-YieldGard Plus corn technology 
combines YieldGard Corn Borer and YieldGard 
Rootworm technology into a single plant. YieldGard 
Plus corn hybrids control European and southwestern 
corn borer, sugarcane borer, southern corn stalk 
borer, western corn rootworm, northern com root
worm, and Mexican com rootworm. YieldGard Plus 
corn hybrids also provide intermediate protection~ 

YiefdGard VT Rootworm/RR2'"'-
YieldGard VT Rootworm/RR2 technology is the next 
generation of YieldGa rd stacked-trait products tha! 
provides better insect control and improved consis
tency of control of western com rootworm, northern 
corn rootworm, and Mexican corn rootworm. 
Protecting the root of the corn plant from feeding by 

corn rootworm larvae decreases lodging and protects 
the genetic yield potential of YieldGard \IT Rootworm/ 
RR2 corn hybrids. 

YieldGard VT Triple®-YieldGard VT Triple com 
technology combines YieldGard Corn Borer and 
YieldGard VT Rootworm;RR2 technology into a 
single plant. YieldGard \IT Triple corn hybrids control 
European and southwestern corn borer, sugarcane 
borer, southern cornstalk borer, western com 
rootworm, !lorthern corn roolworm, and Mexican 
corn rootworm. YieldGard VT Triple hybrids will also 
provide intermediate protection against corn ea rworm, 
fall armyworm, and stalk borer. By providing in-plant 
protection against the above insect pests, the 
genetic yield potential of YieldGard VT Triple corn 
hybrids is preserved. 

potential. YieldGard Corn Borer corn hybrids also 
prov'1de intermediate protecf1onh against corn 
earworm, fall armyworm, and stalk borer. By providing 
whole-plant protection against corn borer, the genetic 
yield potential of YieldGard Corn Borer com hybrids is 
preserved. 

larvae decreases lodging and protects the genetic yield 
potential of YieldGard Rootv<orm com hybrids. 

All seed containing YieldGard Rootworm technology 
is treated with seed-applied insecticides. • ~* 

against com earworm, fall armyworm, and stalk borer. 
By providing in-plant protection against the above 
insect pests, the genetic yield potential ofYieldGard 
Plus com hybrids is preserved. 

All seed containing YieldGard Plus technology is 
treated with seed-applied insecticides.*** 

The Roundup Ready 2 Technology allows a farmer 
to experience the benefits of utilizing Roundup 
agricultural herbicides in a weed control system that 
provides the broadest weed control spectrum, better 
application flexibility, and superior crop safety. 

All seed containing YieldGard VT Rootworm; RR2 
technology is treated with seed-applied insecticides."** 

YieldGard VT Triple corn hybrids also include 
Roundup Ready 2 Technology. This trait allows a 
farmer to experience the benefits of utilizing 
Roundup agricultural herbicides in a weed control 
system that provides the broadest weed control 
spectrum available, along with better application 
flexibility, and superior crop safety. 

All seed containing YieldGard \IT Triple technology 
is treated with seed-applied insecticides. ••• 

YieldGard/YieldGard VT corn products can 
only be distributed for sale and planted in the 
states where they are registered. Check with your 
Monsanto representative for state-specific status 
orcalll-800-951-9511. 

• YieldGard technologies are available in hybrids offered by a variety of seed producers. Farmers must read and fdlow the 
limitations and requiremenls in the appropriate Product Nolice or Product Use Guide, including this Tl.IG. 

** Protection ranges from partial protection to protection depending on the develop men I stage of the plant when the insects 
infest the plant. 

·• • A seed-applied insecticide can protect seed, rools, and seedlings from insects such as black cutworm, wireworm, white 
grubs. s~d corn maggols, chinch bug, and eady flea beetles. 

TECHNOLOGY USE GUIDE 9 
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YieldGard• and Yie/dGard VT® /nsect~Protected Corn Family 

iNSECT RESISTANCE IJANAGEb1ENT 

Farmers who purchase com hybrids containing YieldGard"' and 
YieldGard VT"' corn traits for planting in 2009 are required by the 
U.S. EPA to implement an IRM plan. Elements of an IRM program 
for YieldGard Corn Borer corn, YieldGard Rootworm corn, 
YieldGard Plus, YieldGard VT Rootworm/RRz~·,and YieldGard 
VT Triple~ corn are described in the following sections. 

A key component of each IRM plan is the planting of a refuge. A 
refuge is simply a bloc!< or strips of corn that do not contain a B.t. 
technology for the control of the insect pests which are controlled 
by the planted YieldGard and YieldGard VT corn technology(ies). 
The lack of exposure to B.t. proteins ensures that susceptible 
·Insects are nearby to mate with any rare resistant ·msects that 
may emerge from YieldGard and YieldGard VT corn hybrids. 
Susceptibility to the YieldGard and YieldGa rd VT corn products 
is then passed on to their offspring, preserving the long-term 
effectiveness of the technology. 

Failure to follow IRM requirements and properly plant a refuge 
may result in the loss of access to YieldGard and YieldGard VT 
corn technology. Please do your part to ensure that YieldGard corn 
technology is preserved by implementing an IRM plan on your farm. 

Refer to the Stewardship IRM section on page 3 for additional 
information regarding the YieldGard IRM Monitoring Program. 

Farmers will be notified immediately of any supplemental 
amendments or changes to the refuge requirements. 

Should you obse1·v« that ot:<er fa1·mers are not imple
menting IRI,i requirements for B.r-. insect-protectsd 
corn, please contact iv1onsanlo's Custome1· Response 
Cemer to notify us of such oc:u1-rences so that we 
can investigate: 1-800-768-6387- Press 2. YM miiy 

rern<Jifl anonymous. 

t-/,ULTIPLE--PHASE APPROACH TO INSECT RESISTANCE HANAGWENT 
FOR YIELDGARD AND YIELOGARD VT CORN PRODUCTS 

Adding a refuge to com production programs is a requirement for 
resistance management. In addition to a refuge, other activities are 
important to IRM: 

• Plant corn hybrids with YieldGard and YieldGard VT corn technolo
gies to provide consistent protection of corn fields from corn 
borer and corn rootworm throughout the larval feeding periods. 

·Practice Integrated Pest Management (I PM) to preserve the 
natural enemies of corn borer, corn rootworm, and other insect 

pests. Natural predators such as lady beetles and ground beetles 
can help reduce corn borer and corn rootvvorm larval populations. 
YieldGard and YieldGard VT insect protection technology aids 1 PM 
because it affects oniy specific insect pests and allows the 
survival of beneficial insects. 

• Farmers should monitor their YieldGard and YieldGard VT 
technology corn fields a no contact their seed dealer or Monsanto 
at 1-800-95t-9511 if they observe any performance problems. 



YieldGard Corn Borer Corn Refuge Requirements - Corn-Growing Areas 

REFUGES MUST BE ESTABLISHED FOR THE 2009 GROWING SEASON AS FOllOWS: 

·On each farm, plant up to 80 percent of com acres 

with YieldGard Corn Borer corn. Plant at least 20 

percent of total corn acres to a corn refuge that 

does not contain a B.t. technology that controls 
European or southwestern corn borer. The refuge 
corn can be treated with insecticides only when the 

level of pest pressure meets or exceeds economic 
thresholds. Sprayable B.t. insecticides must not be 

applied to the refuge corn. 

• Plant the refuge corn within, adjacent to, or near 
YieldGard Com Borer corn fields. The refuge must be 
placed within 1/2 mile (1/4 mile or closer preferred) 
to help provide a population of susceptible insects 
near the YieldGard Corn Borer corn field. Any Freid 
corn hybrid that does not contain a B.t. technology 
which controls European or southwestern corn borer 
and is planted on a farmer's farm can serve 
as a refuge. 

• Com refuge options include YieldGard Rootworm, 
YieldGard Rootworm with Roundup Ready"' Com 2, 
Roundup Ready Com 2, YieldGard VT Rootworm/RR2"', 
and conventional corn bul no other B.t. product for 
comb orer management. Popcorn can be used as a 
refuge option, but sweet corn can not 

Refuge Configuration Options 

The refuge on each farm may be arranged in a number 
of configurations. These options offer the flexibility 
to easily incorporate an effective com refuge into 
farm operations. 

Options include: 

·Plant a separate com refuge within 1!2 mile of each 
YieldGard Com Borer com field (1/ 4 mile or closer 
preferred). 

Separate Field Block 

• ~ YieldGard Com Borer 

0 = Refuge 

Ill ~ Soybeans 

·Plant a refuge on every farm where YieldGard Corn 
Borer com hybrids are planted. 

·Plant the refuge at the same time as YieldGard 
Com Borer com. 

• Manage the refuge the same way YieldGard Corn 
Borer corn is ma:1aged. Reducing inputs or planting 
the refuge on marginal land merely reduces the 
effectiveness of the refuge. 

·Mixing non-B.t. seed with YieldGard Com Borer com 
seed for use in the refuge or on any com acreage is 
not an acceptable refuge design. 

• Farmers can nol utilize neighbors' com fields for 
their refuge. 

• Refuge fields must be owned or managed by 
the farmer. 

Com Refuge 

Jll ~ YieldGard Com Borer 0 ~ Refuge 

·Plant the refuge as a block within a Y"reldGard Com 
Borer com field. 

·Plant field perimeters or end rows to a corn refuge. 
·Split the planter to alternate four or more consecutive 

rows of refuge com with YieldGard Corn Borer corn. 

Splft Planter (Strips) Perimeter 

TECHNOLOGY USE GUIDE 11 
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Yie/dGard• Corn Borer Corn Refuge Requirements- Cotton-Growing Areas 

In the cotton-growing areas shown below, all the 
same refuge requirements indicated on page 1 t apply, 
but additional refuge acres are required to meet EPA 
requirements: 

·On each farm a farmer may plant up to 50 
percent of their corn acres with Yie1dGard 
Corn Borer com. Plant a minimum of 50 percent 
of total corn acres with refuge corn. The refuge 
corn can be treated with insecticides only when the 
level of pest pressure meets or exceeds economic 
thresholds. Sprayable B.t. insecticides must not 
be applied to the refuge com. 

Southern Region: Cotton~Growing Areas 
ALABAMA OKLAHOMA Gibson 
All counties Counties of· Hardeman 

ARKANSAS 
Beckham Hardin 

All Counties Caddo Haywood 

Comanche L~ke 
FLORIDA"• Custer Lil!Jderdole 
All count1es G~er Lmcoln 

GEORGIA Harmon MadiSOn 

A~ O:Junties fJckson Dbion 

"" Rutherford 
LOUISrANA 

Kfovra Shelby 
All counties Tillmon Yip ton 
MISSISSIPPI Washita 
A~ O:Junt>es SOUTH OAI!OLINA 
MISSOURI All Counl,es 
Coumies or:· TENNESSH 
Dunklin Counties of: 
NewModnd Carroll 
Pem.scot Chester 
Scotl Crockett 
Sloddord Dyer 

NORTH CAROLINA Foyeue 
Ali O:Junties r.racklin 

Com Refuge 

Ill ~ YieldGard Corn Borer 0 -Refuge 

TEXAS' VIRGINIA 
All Counlies ~XCEPT· Counties of: 
Carson D1nwiddie 
Do~.am Fron'<On C•ty 
H~nsford Greensv1lle 
Hartley Isle of Wighl 

Hutchinson Nonh~mpton 

Lipscomb Southampton 
Mo<Ye Suffolk CFty 
Dchillree Surrey 

Robens Sussex 
Sherman 

.. 

·NOTE: Bollgard' or Bollgard II' varieties of cotton are not for commercial planting use in the following counties 

in fhe Te1.as panhandle: Carson, Dallam, Hansford, Hartley, Hutchinson, Lipscomb, 1-Aoore, Ochdfree, 
Roberts, and Sherman. 

··NOTE: In Florida, do not plant Bollgord or Bollgardll cotton south of Tampa {Florida Route 60). Commercial 
culture of Bollgard or Bollgardll cotton is prohibited in Ha,•ra1i, Puerto Rico and the U.S. Virgin Islands. 

See Page 25 for complere information. 



YieldGard Rootworm and YieldGard VT Rootworm/RR2® Corn Refuge Requirements 

V/e/dliDTd~ YIELDGARD ROOTWORIVr AND YIELDGARD VT ROOTWORH/RR2'" COR II! IRM REQUIREMENTS 

J1Ptil:¥if,f)f'ffl/¥f/NE ARE THE SAME THROUGHOUT THE UNITED STATES ANO CANADA 

Refuges must be established for the 2009 growing 
season as follows: 

·On each farm, plant up to 80 percent of corn 
acres with YieldGard Rootworm and YieldGard VT 
Rootworm;RR2 corn hybrids. Plant at least 20 
percent of the corn acres to a corn refuge that does 
not contain a B. t. technology for control of western, 
northern, or Mexican corn rootworm. 

·The corn refuge can be treated for corn rootworm 
larvae and other soil pests with soil-applied, 
seed-appr1ed, or fol"lar-applied insecticides. 

·The com refuge can be treated with a non-B.t. 
insecticide to contra! late-season !)ests such as 
corn borer; however, the YieldGard Rootworm and 
YieldGard VT Rootworm/RR2 corn must also 
be treated if sprayed at a time when corn rootworm 
beettes are present 

• Insecticides labeled for the treatment of corn 
rootworm adults can' be applied to the refuge 
only if the YieldGard Rootworm or YieldGard VT 
Rootworm/RR2 field is treated in a similar manner_ 

·Com refuge options include YieldGard Corn Borer, 
YieldGard Corn Borer with Roundup Ready's Corn 2, 
Roundup Ready Com 2, and conventional corn, but 
no B. t. pmduct for com rootworm management. 

• Plant the refuge within or adjacent to YieldGard 
Rootworm and YieldGard VT Rootworm/RR2 corn 
fields. The corn refuge can be separated by a ditch 
or a road but not by another field. Alternatively, the 
refuge may be planted as in-field or perimeter strips. 
These strips must be at least four consecutive 
rows wide. 

·All refuge fields must be owned by or managed 
by the farmer. 

• Plant a refuge on every farm where YieldGard 
Rootworm and YieldGard vr Rootworrn/RR2 corn 
hybrids are planted. 

• Plant the refuge at the same time as YieidGard 
Rootworrn and YieldGard vr Rootworm/RR2 com. 

·Mixing non-Rt. seed with YieldGard Rootworm and 
YieldGard VT Rootworm/RR2 corn seed for use 
in the refuge is not permitted. 

·If the refuge is planted on first-year corn (rotated 
corn ground), then the YieldGard Rootworm and 
YieldGard VT Rootworm/RR2 com must also be 
planted on first-year corn (rotated corn ground). If 
the refuge is planted on continuous corn ground, 
then the YieldGard Rootworm and YieldGard vr 
Rootworm/RR2 may be planted on eitherfirst
year corn (rotated corn ground) or continuous 
corn ground. 

@ 
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Yie/dGard• Rootworm and Yie/dGard VT Rootworm/RR2' 
Corn Refuge Configuration Options 

Vteld611rd ;it::Jt; 
Pi{; ,~;;f:'fUQ? iT, I 'fj Pi.¥£ 

The refuge on each farm may be arranged in a number 
of configurations. These options offer the flexibility to 
easily incorporate an effective corn refuge into farm 
operations. Options include: 

·Plant a corn refuge within or adjacent to each 
YieldGard·•· Root:\Norm and YieldGard VT Rootworm/ 
RR2 10 corn field. 

• Plant a corn refuge as a block within a YieldGard 
Rootworm and YieldGard VT Rootworm/RR2 
corn field. 

·Split the planter to alternate at least four consecu

tive rows of com refuge wHh YieldGard Rootworm 
and YieldGard VT RootwormjRR2 corn. 

·Plant field perimeters or end rows to a corn refuge. 

Examples of Within-Field Configurations 

Block Block Split Planter (SI:ips) 

DID 
Examples of Adjacent-Field Configurations 

Adjacent 

Com Refuge 

II = YieldGard Rootworm or 

YieldGard VT Rootworm/RR2 

0 = Refuge (i.e. YiefdGa:d Corn Borer. Yie!dGard 
Com Borer with Roundup Ready" Corn 2. 
Rouna'up Ready Com 2. w convenJional com) 

Perimeter 



YieldGard Plus and YieldGard VT Triple® Corn Refuge Requirements 
for Common and Separate Configuration Options 

V1e/d6ard Vi> 
Triple 

---
REFUGE MUST BE ESTABLISHED FOR THE 2009 GRQ\VING SEASON f:l.S FOLLOWS: 

Farmers have two choices when planning their refuge 
strategy for YieldGard Plus and YieldGard VT Triple~
corn hybrids. The first option is to plant a refuge that 
will serve as the refuge for both corn borer and corn 
rootworm. This option is referred to as the common 
refuge and is described below. 

For selected farms and corn-growing regions that 
typically have high levels of corn borer infestation, 
there could be significant yield risk associated with 
planting a common refuge for YieldGard Plus and 

YieldGard VT Triple. In these situations a second 
option is available to farmers. This option requires 
planting a separate refuge for corn borer and com 
rootworm. Under this option, the corn borer refuge can 
be treated with a foliar insecticide for corn borer, and if 
corn rootworm beetles are present, the YieldGard Plus 
and YieldGard VT Triple field would not have to be 
treated in a similar manner. The separate refuge option 
is described in detail on pages r6-17. 

YIELDGARD PLUS AND Y!ELDGARQ VT TR!HE CORN COMMON REFUGE CONFIGURATIONS 
When planting a refuge that will serve as a common 
refuge for corn borer and corn rootwonn, the 2009 
growing season requirements are as follows: 

·When using a common refuge plan, in non-cotton
growing regions, plant up to 80 percent of corn 
acres with YieldGard Plus and YieldGard VTTriple 
corn hybrids on each farm. Plant at least 20 percent 
of the corn acres to a com refuge that does not 
contain a B.t. technology. In cotton-growing areas, 
plant up to 50 percent of corn acres to YieldGard Plus 
and YieldGard VT Triple corn hybrids (See page 12 for 
map and list of cotton-growing areas). 

·The common r·efuge may be treated for corn root
worm larvae and other pests with soil-applied, 
seed-applied, or foliar-applied insecticides. 

·If a late-season pest such as com borer reaches 
the economic threshold, the common refuge may be 
treated with a non-B. f. insecticide to control the pest. 
However the YieldGard Plus and YieldGard VT Triple 
corn must also be treated if rootworm beetles (adults) 
are present at the time of the foliar application. 

·Corn planted in the common refuge may be Roundup 
Ready Corn 2 or conventional com including popcorn, 
but may not be any B.t. com technology that provides 

protection from corn borer or corn rootworm. 
Sweet com is not allowed. 

·The common refuge must be planted within or adjacent 
to the YieldGard Plus and YieldGard VT Triple com 
fields. The refuge may be separated by a ditch or a 
road, but not by another field. Alternatively, the refuge 
may be planted as in-field or perimeter strips. These 
strips must be at leasr four consecutive rows wide. 

·Plant a refuge on every farm where y·reldGard Plus 
and YieldGard VT Triple corn hybrids are planted. 

• Plant the refuge at the same time as the YieldGard Plus 
and YieldGard VT Triple corn. 

·Mixing non-B. I. seed with YieldGard Plus and 
YieldGard \ffTriple corn seed For use as a refuge 
is not permitted. 

·If the refuge is planted on first-year corn (rotated 
corn ground), then the YieldGard Plus and YieldGard 
VT Triple com must also be planted on first-year 
corn (rotated corn ground). If the refuge is planted 
on continuous corn ground, then the YieldGard Plus 
and YieldGard VT Triple com may be planted on either 
first-year corn {rotated corn ground) or continuous 
corn ground. 

·Refuge fields must be owned or managed by 
the farmer. 

Examples of Within-Field Configurations for Common Refuge Option 
Block Block Split Planter (Strips) Perimeter 

om 
Examples of Adjacent-Fie(d Configurations for Common Refuge 

Ill ~ YieldGard Plus or 

YieldGard VT Triple 

0 - Refuge 
{i.e. Roundup Read/ Com 2 
or oonventiona/ com) 

® 
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YieldGard" Plus and YieldGard VT Triple• Corn Separate Refuge 
Configuration Options in Corn (Non-Cotton) Growing Areas Only 

VIeld611rd Vf> 
Triple 

Q 
m:lr. -... ,_ 

This refuge planting option offers farmers the flexibility of controlling corn borer in both corn rootworm and corn 
borer refuge areas without the need to also spray the YieldGardt- Plus and YieldGard VT Triple:!' corn field. 

CORN ·BORER REFUGE REQUiREMENTS 

·The com borer refuge must represent at least 20 
percent of the farmer's total corn acres (YieldGard 
Plus or YieldGard VT Triple, YieldGard Corn Borer plus 
any non-Rt. acres). The corn borer refuge must be 
planted with a hybrid that does not contain a B.t. 
technology for control of European and southwest
ern corn borer and must be planted within 112 mile 
(114 mile preferred) of the YieldGard Plus orYieldGard 
VTTriplefield. 

CORH ROOTWORfvl REFUGE REOliiREMENTS 
·The corn rootworm refuge must be planted with a 

hybrid that does not contain a B. t. technology for 
control of western, northern, and Mexican corn 
rootworm, bLJt can be planted with B.t. l1ybrids that 
control corn borer (e.g., YieldGard Corn Borer). 
The corn rootworm refuge must represent at least 
20 percent of the farmer's corn acres (YieldGard 

• Farmers may spray for corn borer control if economic 
thresholds are reached. 

·The com borer refuge can be Roundup Ready'"' Corn 2 
or conventional corn. Popcorn can be used as a 
refuge option but sweet com can not. 

Com refuge minimum 
20% non-B.t. refuge 

Plus orYieldGard VT Triple and YieldGard Corn 
Borer) and must be planted within or adjacent to the 
YieldGard Plus or YieldGard VT Triple field as a block, 
strips within the field, or as a perimeter around the 
field. If perimeter or in-field strips are used for the 
refuge, the strips must be at least four consecutive 
rows wide. 

YieldGard Plus and YieldGard VT Triple Corn 
Separate Refuge Configuration Options in Cotton - Growing Areas Only 

VIi!ld611rd Vi> 
Triple 

This refuge planting option offers farmers the flexibility of controlling corn borer in both corn rootworm and 
corn borer refuge areas without the need to also spray the YieldGard Plus and YieldGard VT Triple corn field. 

CG\<N 80\-lf:R REF-UGE RECIUIREL'<E.NTS 

·The corn borer refuge must represent at !east 50 
percent of the farmer's total acres (YieldGard Plus 
or YieldGard VT Triple, YieldGard Corn Borer plus any 
non-B.t. acres). The corn borer refuge must be 
planted with a hybrid that does not contain a B.t. 
technology for control of European and southwestern 
corn borer and must be planted within V2 mile (114 
mile preferred) of the YieldGard Plus or YieldGard VT 
Triple field. 

CORN ROOTVJORfJl REFUGE Rt:OiJ!REMENTS 
·The corn rootworm refuge must be planted with a 

hybrid that does not contain a B. t. technology for· 
control of western, northern, and Mexican corn 
rootworm but can be planted with B.t. hybrids that 
control corn borer (i.e. YieldGard Corn Borer). The 
corn rootworm refuge must represent at least 20 
percent of the farmer's corn acres (YieldGard Plus 
or YieldGard VT -Triple and YieldGard Corn Borer) and 

• Farmers may spray for corn borer control if economic 
thresholds are reached. 

• The corn borer refuge can be Roundup Ready Corn 2 
or conventional corn. Popcorn can be used as a 
refuge option, but sweet corn can not. 

Com refuge minimum 
50% non-B.!. refuge 

must be planted within or adjacent to the YieldGard 
Plus or YieldGard VT Triple field and can be plan1ed 
as a block, strips within the field, or as a perimeter 
around the field. If perimeter or in-field strips are 
used ior the refuge, the strips must be at least four 
consecutive rows wide. 

·For additional refuge requirements for cotton
growing areas, please see page t2. 



YieldGard Plus and YieldGard VT Triple Corn 
Separate Refuge Configuration Options 

VieldGDrd Vf> 
Triple 

Examples of Separate Refuge Configurations 

Q 
1llllm. ---

Perimeter 

fll ; YieldGard Plus orYieldGard VT Triple 

D ; Corn Rootvvorm Refuge 
(i.e. YieldGard Com Borer, 
YieldGard Corn Borer w/lh 
Roundup Ready Com 2) 

§] "' Corn Bo1er Refuge* 
(i.e. Roundup Ready Com 2 
or convenlional com) 

"Com refuge within 1/2 m1le {1/4 mrle preferred) 
ofYieldGard Pius and mmimum of 20% non-B.L 
com borer com 

Additional Examples of Separate Refuge Configurations 

Block Split Planter (Strips) 

TECHNOLOGY USE GUIDE 
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Yie/dGarcf® with Roundup Ready® Corn 2 

YieldGard® Corn Borer with Roundup Ready® Corn 2 
PRODUCT DESCRIPTION 

YieldGard~ Corn Borer with Roundup Ready'~ Com 2 
offers farmers all the benefits of both traits combined 
in one crop. These hybrids exhibit the same insect 
protection qualities as YieldGard Corn Borer and, like 
Roundup Ready Corn 2, are tolerant to over-the-top 
applications of Roundup"' agricultural herbicides. For 
more information on Roundup Ready Com 2, please 
see pages 19-21 of this guide. For information on 
Roundup Ready 2 Technology, see page 19. 

YieldGard Rootworm with Roundup Ready Corn 2 

=• y ----

PRODUCT DESCRIPTION 

YieldGard R66tworm with Roundup Ready Corn 2 
offers farmers all the benefits of both traits combined 
·In one crop. These hybrids exhibit the same insect 
protection qualities as YieldGard Rootworm and, like 
Roundup Ready Corn 2, are tolerant to over-the-top 
applications of Roundup agricultural herbicides. For 
more information on Roundup Ready Com 2, please 
see pages 19-21 of this guide. 

YieldGard Plus with Roundup Ready Corn 2 

-· _, .. _ 
PRODUCT DESCRIPTIOt~ 

YieldGard Plus with Roundup Ready Corn 2 offers 
farmers all the benefits of all three traits combined 
in one crop. These hybrids exhibit the same insect 
protectron qualities of YieldGard Corn Borer and 
YieldGard Rootworm and, like Roundup Ready Corn 2, 
are tolerant to over-the-top applications of Roundup 
agricultural herbicides. For more informa!ion on 
Roundup Ready Corn 2, please see pages 19-21 
of this guide. 

Yie/dGard VT with Roundup Ready Z" Technology 

YieldGard VT Rootworm/RR2® 

PRODUCT DESCRIPT\ON 

YieldGard VT Rootworm/ RR2'' technology provides 
the next generation of YieldGard stacked-trait 
products that provides better insect control and 
improved consistency of control of western corn 
rootworm, northern corn rootworm, and Mexican 
corn rootworm. Protecting the root of the corn plant 
from feeding by corn rootworm larvae decreases 
lodging and protects the genetic yield potential of 
YieldGard VT Rootworm/RR2 corn hybrids. 

RECON',MENDED r,1ANAGE1'0ENT PRACTICES 

Managing YieldGard Corn Borer with Roundup Ready 
Corn 2 requires a farmer to follow the recommended 
management practices associated with com contain
ing each individual traiL 

Farmers of YieldGard Com Borer with Roundup Ready 
Corn 2 hybrids must fol!ow the same guidelines for 
establishing a refuge as described for YieldGard Com 
Borer on pages 11-12 of this guide. 

RECOMMENDED MANAGEMENT PRACTICES 

Managing YieldGard Rootworm with Roundup Ready 
Corn 2 requires a farmer to follow the recommended 
management practices associated with com containing 
each individual trait 

Farmers of YieldGard Rootworm with Roundup Ready 
Corn 2 hybrids must follow the same guidelines for 
establishing a r·efuge and marketing grain as described 
for YieldGard Rootworm on pages 13-14 of this guide. 

RECOMMENDED MAI'>IAGEMENT PR.A.CTICES 

Managing YieldGard Plus with Roundup Ready 
Corn 2 requires a farmer to follow the recommended 
management practices associated with com contain
ing each individual trait 

Farmers of YieldGard Plus with Roundup Ready Corn 2 
hybrids must follow 1 he same guidelines for establiSh· 
ing a refuge as described for YieldGard Plus on pages 
15-17 of this guide. 

RECOt,•1MENDED MANAGEMENT PRACTICES 

Managing YieldGard VT Rootworm /RR2 requ·rres a 
farmer to follow the recommended management 
practices associated with corn containing each 
individual trait 

Farmers of YieldGard VT Rootworm/ RR2 hybrids must 
follow the same gu'rde!ines for estab!ish'rng a refuge 
and marketing grain as described for YieldGard 
Rootworm on pages 13-14 of this guide. The YieldGard 
VT Rootworm;RR2 hybrids contain Roundup Ready 2 
Technology and are equally as tolerant to Roundup 
agricultural herbicides as you are used to with 
Roundup Ready Corn 2. 



Yie/dGard VT Tripfe® 

V1eld6ard Vf> 
Triple 

= v 

PRODUCT DESCRiPTIO!~ 

YieldGard VT Triple~· corn technology combines 
YieldGard Corn Borer and YieldGard VT Rootworm/RR2 
technology into a single plant YieldGard VTTriple corn 
hybrids control European and southwestern corn 
borer, sugarcane borer, southern cornstalk borer, 
western corn rootworm, northern corn rootworm, 

and Mexican corn rootworm. YieldGard VTTriple 
hybrids will also provide some protection against 
corn earworm, fall armyworm, and s!alk borer. By 
providing in-plant prolection against the above insect 
pests, the genetic yield potential of YieldGard VI Triple 
corn hybrids is preserved. 

YieldGard VT Triple corn hybrids also contain Roundup 
Ready 2 Technology. This trait allows a farmer to 
experience the benefits of utilizing Roundup agricul~ 
tural herbicides in a weed control system that 

Roundup Ready Corn 2 

PRODUCT DESCRIPTiO!'.! 
Roundup Ready Corn 2 and corn with Roundup 
Ready 2 Technology are equivalent in !heir tolerance 
to Roundup agricultural herbicides. For ease of 
reading, all references in the following section on 
Roundup Ready 2 Technologies include Roundup 
Ready Corn 2 and YieldGard VT Rootworm;RR2 
unless specified as different. 

provides the broadest weed control spectrum 
available, along with better application flexibility, 
and superior crop safety. 

RECOMMEI~DED IV!AHAGEMENT PRACTICES 
Managing YieldGard VT Triple requires a farmer to 
follow the recommended management practices 
associated with corn containing each individual trait. 

Farmers of YieldGard VT Triple hybrids must follow 
I he same guidelines for establishing a refuge and 
marketing grain as described for YieldGard VT Triple 
on pages 15-i7 of this guide. The YieldGard VT Triple 
hybrids contain Roundup Ready 2 Technology and are 
equally as tolerant to Roundup agricultural herbicides 
as you are used to with Roundup Ready Corn 2. 

Products with Roundup Ready 2 Technology contain 
in-plant tolerance to Roundup agricultural herbicides. 
Farmers are provided excellent crop safety and full 
yield potenlial, with applications made from planting 
through 48" of corn height. Drop nozzles must be 
used bel ween 30" and 48" of corn height. 

Monsanto Brands of Selective Over-The-Top Herbicide Products 

Herbicide products sold by Monsanto for use 
over the top of products with Roundup Ready 
2 Technology, for the 2D09 crop season are 
as follows: 

·Roundup WeatherMAX'' 
·Roundup PowerMAX-t. 

For complete information about the use of 
Roundup agricultural herbicides over the top 
of products with Roundup Ready 2 Technology, 
refer to the appropriate product's label booklet 
or supplemental label. 

You may use another glyphosate herbicide, but only if 
it has federally approved label instructions for use over 
products with Roundup Ready 2 Technology, and the 
product and the use label for products wHh Roundup 
Ready 2 Technology, have been approved by your 
specific slate. Contact the product manufacturers, 

the local retailers, or I he local exlension agents for 
confirmation that the products carry EPA and state 
approved labeling for this use. MONSANTO DOES NOT 
MAKE ANY REPRESENTATIONS, WARRANTIES OR 
RECOMMENDATIONS CONCERNING THE USE OF 
GLYPHOSATE PRODUCTS SUPPLIED BY OTHER 
COMPANIES WHICH ARE LABELED FOR USE OVER 
CORN WiTH ROUNDUP READY 2 TECHNOLOGY. 
MONSANTO SPECIFICALLY DENIES ALL RESPONSI
BiLITY AND DISCLAIMS ANY LIABILITY FOR ANY 
DAMAGE FROM THE USE OF THESE PRODUCTS 
OVER THE TOP OF CORN WITH ROUNDUP READY 2 
TECHNOLOGY. ALL QUESTIONS AND COMPLAINTS 
CAUSED BY THE USE OF GLYPHOSATE PRODUCTS 
SUPPLIED BY OTHER COMPANIES SHOULD BE 
DIRECTED TO THE SUPPLIER OF THE PRODUCT 
IN QUESTION. 

TECHNOLOGY USE GUIDE 19 
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Roundup Ready" 2 Technology 

For use wnere 
resldualllerbicides 
are typically used for 
early-season weed 
control: 

Residual Herbicide 
Plus Roundup 
WeatherMAX 

For use where total 
postemerqence 
proqrams are 
effective and 
sustainable: 

Roundup WeatherMAX 
Sequential 

Maximum Use Rates 
For Roundup 
WeatherMAX 

Weed Control Recommendations 

The Roundup Ready'> 2 Technology system's flexibility, 
broad-spectrum weed control and proven crop safety 
offer farmers weed control programs that allow them 
to use the system in the way that provides the greatest 
benefit. Farmers can select the program that best 

"·NEED RESISTANCE MANAGEtV1ENT 
FOR PRODUCTS WITH ROUNDUP READY 2 
TECH!~OLOGY 

Follow the guidelines below to minimize the risk of 
developing glyphosate-resistant weed populations 
in a Roundup Ready 2 Technology system. fits the way they farm. Options include the use of 

a residual herbicide with a Roundup'!- agricultural 
herbicide, tank-mixing other herbicides with Roundup 
agricultural herbicides where appropriate and a total 
postemergence program. 

·Start clean with a bumdown herbicide or tillage. 
Early-season weed control is critical to yield. 

·Apply preemergence residual herbicides such as 
Harness·" Xtra, Degree Xtra», or other residual 
herbicides at the recommended rate. AGRONOMlC PRINCIPLES 

Corn yield is very sensitive to early-season weed 
competition. Weed contr·ol systems must provide 
farmers the opportunity to control weeds before 
they become competitrve. The Round up Ready 2 
Technology system provides a mechanism to control 
weeds at planting and once they emerge. Failure to 
control weeds with the righl rate. at the right time, and 
with the right product, can lead to increased weed 
competition, weed escapes, and the potential for 
decreased yields. Use other herbicide products with 
Roundup agricultural herbicides if appropriate for the 
weed spectrum. 

·Or apply a preemergence residual herbic"lde at the 
recommended rate tank-mixed with Roundup 
WeatherMAX¢ at a minimum of 22 oz/A in-crop 
before weeds exceed 4'' in height. 

·Follow with a postemergence in-crop application 
of Roundup WeatherMAX at a minimum of 22 oz/ A 
for additional weed flushes before they exceed 
4'' in height. 

·Roundup WeatherMAX may be tank-mixed with 
other herbicides for postemergence weed control. 

·Report repeated non-performance to Monsanto or 
your local retailer. 

!:j I 
Use the proper Roundup Ready RATE'" of Buiel~. Degree. Degree 
Xlra. Harness, Harness Xtra. Harness Xlra. 5.6L. Micro-tech\ or 
Larial'· (oo posl) as de lined in (he table below and the individual 
product labels, eil her pre or poslemergence lo the crop:· 

Follovrwith Roundup WeatherMAX all61o 22 oz/A post 
sequentially after preemergence applicalion ortank·mixed 
in·crop rrith the residual. Applications should be made belore 
weeds exceed 4" in neigh!. 

Roundup Ready RATEs*** 

Homm " PifilS 

Oe~ree '·' Pin I! 
Homess Xttil " Ouarls 
H~mm Xtm5.6L " ouatls 
Ocqll!~ Xlm '·' OuO/t'i 
Micro·Tecn " 0UOtls 
laliat " Ouo11s 
Bullet '·' OuoUs 

Apply Roundup WeatnerMAX al161o 22 oz/A belore Yteeds 
exceed 4" in height and follw vrith a second application at t6 
to 22 oz/A for an addi\ional flush ol weeds be tore they exceed 
4"in heiqhl. 

Products witll RoU!IdUp Ready 2 Technology tn-crop: 
• 32 oz/A per single application 
·Total: 64 01/A I rom emergence lhrough 48" height ol com. 

drop nozzles must be used from 30" lo 48" corn. 

Use full labeled rate ol residual when applicalion is 14 days or more 
prior to planting or when tough qrasses are presenl. e.g .. bamyardgrass. 
shattercane, seedling johnsongrass. sand bur. 

Use a minimum of 2.5 pt/A of Harness on l'roolly cupqrass and 
wild proso millet. 

Products conlaining atrazine v1ill provide improved control of 
cocklebur. qiant raqYieed. Palmer Amaranfh and momingglory. 

Tank·m·lx products such as 2kD. dicamba or Sial uS"· nerbic"1de with 
Roundup WealherMAX for conlrol ol glyphosale·resislant mareslail 
(horseweed). Palmer Amaranfh and other dillicull·to·control vreeds. 

Use 22 to 32 oz/A ol Roundup WealherMAX"when momingglory or perennial 
vreeds are presenl or when broadleaf weeds are 4" in heigh! or laller. 

Use 22 to 32 oz{A ol Roundup WealherMAX when morningglory or 
perennial weeds are present. 

Tank·mix producl s such as 2.4·0. dicamba or Status herbicide l'ril n 
Roundup WealnerMAX for control of qlyphosate resislanl mares! ail 
(horseweed). Palmer Amaranfh and other difticuiHo·control weedS. 

Products with Roundup Ready Z Tl!chnotogy Total Season: 
The combined lola! ol preplan!, in·crop and prenarvest applications 
ol Roundup WealnerMAX can not exceed 5.3 qr/A. The combined tolal 
of in·crop and prenaruest applications can not exceed 66 oz{A. 

"II "''"8 aomOe Row1llup >gnoult'ffalllort,c<de, you must '~''" w lhe Ia !let boo~ lilt ot Rollf.dup Roaoy Com l T"cMolozy suonlomollt" 1ooa11or thOI ora"d to dt:tetm•ne apo•opn>te use r~te,, ~ using 
Roufldup PowatMA)(·. opof•cotFOn tale' aro 10e s•me as lor Roundup WeotOorMAX. 11 lJSFO~ onolllor tes'd""l Ocmic>do. follow lhe labeled "'" raw ..,,l,uOI•ons appl•cable to Rcundup ReMy Com 2. 



Roundup Ready 2 Technology 

RECOiv1MENDATIONS FOR MAt~AGH~G GLYPHOSATE-RESISTANT WEEDS IN PRODUCTS WITH ROUNDUP READY 2 TECHNOLOGY 

Gtyphosate·Resistant 
Horseweed {Marestail) 

Glyphosate-Resistant 
Amaranthus Species 

• Palmer Amaranth 
• Waterhemp 

Glyphosate-Resistant 
Ambrosia Species 

·Giant Raqweed 
-Common Ragweed 

Gtyphosate-Resis tant 
Johnsongrass 

Start ctean with a burndown program or tillage. 
-Tank-mix Roundup agricultural herbicides wlth 2.4·0, or dicamba. according to the label directions. 

In-crop, tank-mix 22 ounces per acre of Roundup WeatherMAX with Clarityw (&to 16 fluid ounces per acre) or 2,H 
{0.5 to I.D tb active ingredient per acre) from corn emergence to the 5-leaf stage of corn growth (approximately 8'' tall). 

Or tank·mix 22 ounces per acre of Roundup WeatherMAX with 5 ounces per acre ot Status'~ herbicide when the corn is 
4" to 36" tall {V2 to VID). 

Horsevreed should not exceed 6" in height at the time ot in·crop application. 

Starl clean with a burndown program or tillage, 

Use a residual herbicide such as Harness'· Xtra. Harness Xtra 5.6L, Degree Xtra·'" or other residual herbicide either 
preemergence or in·crop for control of Amaranthus species. 

In· crop, tank·mix Roundup WealherMAX vrith other herbicides such as 2.4-0, dicamba (Ciarily or 8anvel"-') or Status 
herbicide to control emerged weeds. Applications of Stalus herbicide should be made when the corn is between 
4" and 36" tall tV21o VID). Follow all label directions. 

Amarantl!us species should not exceed 3'' in height at the time of in-crop applicalion. 

StBrt clean wilh a burndown program or tillage. 

Use a residual herbicide such as Harness Xtra, Harness Xlra 5.6L, Degree Xtra or other residual herbicide either 
preemergence or in·crop tor control of Ambrosia species. 

In-crop, tank-mix Roundup WeatherMAX vtith other herbicides such as 2.4·0. dicamba !Clarity or Banvell or Status 
herbicide to control emerged weeds. Applications of Status herbicide should be made when the corn is between 
4" and 36" tall {V2 to VIO). Follow all label directions. 

Ambrosia species should not exceed 3" in height at the time ot in·crop applicalion. 

Slarl clean with a burndown program or I ill age. 

Use a residual herbicide such as Harness XI ra, Harness XI ra 5.6L. Degree Xt ra or other residual herbicide containing 
atrazine preemergence to reduce the competition from seedling johnsongrass prior to the emergence ot corn, 

In-crop, tankmix Roundup WeatherMAX vrith a herbicide such as Accent'·-. Equip-" or Option'·' tor control at emerged 
weeds including seedling and rhizome johnsongrass. Follow- all label dired ions ot tank-mix partners. especially those 
relaled lo weed size. 

In certain areas. llalian rye grass is knovrn to be resistant to glyphosate. For conlrol recommendations. refer to www.weedresistancemanagement.com 
or call 1-SDO-ROUNDUP. When approved. supplemenlallabeling for specific herbicide products can also be vie \'red on www.cdms.net or www.greenbock.net. 
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Bol/gard• and Bo!lgard 11• Catton 

llol~ 
Bolf~ll 

PRODUCT DESCRIPTION 

Bollgard'' cotton contains an insecticidal protein from 
Bacillus thurfngfenSis, subsp. kurstaki (B.t.k.) that 
protects cotton plants from certain lepidopteran 
·msect pests. Bollgard IF cotton contains two cflstlnct 
insecticidal proteins from B.t.k. that expand the level 
and spectrum of control and reduce the chance that 
resistance will develop to the B. t.k. insecticidal 
proteins relative to Bollgard cotton. Specifically, 
Bollgard provides excellent, season-long control 
of tobacco budworm and pink boltworm, and 
suppression of cotton bollworm. When larvae 
feed on Bollgard cotton plants, these proteins protect 
the plants from damage by reducing larval survival. 
Bollgard II cotton normally provides excellent. 
season-long control of tobacco budworm, pink 
bollworm, cotton bollworm, fall armyworm, beet 
armyworm, cabbage and soybean loopers, and other 
secondary leaf- or fruit-feeding caterpillar pests in 
cotton {see Spectrum of Activity charts and Manage 
Target Insects section below). Routine applications of 
·lnsectkides to control these insects are usually 
unnecessary when cotton containing Bollgard or 
Bollgard II cotton is planted. 

Bollgard and Bollgard II cotton varieties are as safe 
to the env-Ironment, humans and other non-target 
pests, including beneficial predators and parasites, 
as other commercial cotton varieties. The insecticidal 

• Bollgord Spectrum of Activity 

Excellent Control 

P1nk llollworn> 

Coltoo llollworm 

'tpre-blooml' 

Co lion llollworm 
1pQ<l·bloQm)' 

proteins from B.t.k. begin to break down immediately 
when the plant dies. They do not accumulate in the soil 
and will not leach into the groundwater. In fact, 
Bollgard or Bollgard II cotton use should lead to a 
decrease in broad-spectrum insecticide use, and 
beneficial insects may increase in the cropping 
system. Increases in beneficial insects can suppress 
various cotton pests, further reducing the need for, 
and application of, insecticides. 

BOLLGARD DISCONTiNUATION IN 2009 
Resistance management is critical to the long-term 
viab'llity of our technology and the benefits realized by 
our farmer customers. The move to multiple-gene 
products, including Boilgard II, offers dual modes of 
action and increases the longevity of the technology. 
Monsanto will be working within the EPA's regulatory 
framework to address the expiration of Bollgard's 
registration on September 30, 2009, while allowing the 
sale of any remaining on-hand inventory of Bollgard 
products up to the registration's expiration. 

Any Bollgard cotton seed must be sold and distributed 
prior to or on September 30, 2009. This deadline will 
apply to all seed companies who market Bollgard 
cotton. 

Boll~ II 
Excellent Control 

Tobocto Sudworm 
Pink BollwQrm 

Uc" i•rc·,-.,,, .. 
boo·,·loo::<• 
t:C'IO'· I C\1 t;, f:>C<•101 

~"""'-''"" c"""·'"'' 
(FODO"f.or·fo,,r 

robYeii•OC" l,r;,)'M•c 

CoOl>O;:<' l•.'fl'l 

Spectrum of Activity 

~~~~~~~No Control 

NOTE: No planting or sale for commercial planTing of BoUgard or Bollgard II cotton is permilJed in Hawaii, Puerto Rico, 
the U.S. Virgin Islands, South of Route 60 (near Ta1npa) in Florida, and in the following counties in The Texas 
panhandle: Carson, Oallam, Hansford, Hartley, Htltchinson, Lipscomb. Moore, Ochilt;ee, Roberts, and Sherman.-



Bollgard and Bollgard II Cotton 

Bolraf'd 

!!of~ II 

RECOrVlMENDED f•J;ANAGEMENT PRACTICES 

Agronomic Management 

As with any cotton variety, using the best agronomic 
management practices with Bollgard or 8ollgard II 
cotton varieties will yield the greatest benefits. Use 
varieties, seeding rates, and planting technologies 
appropriate lor each specifrc area. As much as 
possible, manage the crop to avoid plant stress. 

Manage Target Insects 

High populations of cotton bollworm or other insect 

pests may reach damaging levels that warrant 
supplemental insecticide applications in Bollgard or 

Bollgard II cotton. If ar.y cotton insect pest reaches 
locally established thresholds in Bollgard or Bollgard 11 
cotton, Monsanto recommends the use of appropriate 
remedial insecticide treatments to ensure desired 
levels of control. 

Fields should be carefully monitOI"ed for all pests, 
including cotton bollworms, to determine the need 
for· remedial insecticide treatments. For target pests, 
scouting techniques and supplemental treatment 

MANAGE NON-TARGET iNSECTS 

Although 8ollgard and 8ollgard II cotton varieties 
will sustain less damage from some of the most 
troublesome lepidopteran pests, they will not provide 
protection against non~lepidopteran species. These 

PRACTICE IUTEGRATED PEST \1ANAGEMEt\iT HPr,;: 

• Employ appropriate scouting techniques and 
treatment decisions to enhance beneficial insects 
that can provide some add1f1onal insect pest control. 

·Manage for approp1iate maturity and harvest 
schedules. Destroy stalks immediately after harvest 

decisions should take into account the fact that larvae 
must hatch and feed before· they can be affected 
by the B.t.k. protein(s) in either Bollgard or Bollgard II 
cotton. Fields should be scouted regularly following 
periods of heavy or sustained egg lay, especially during 
bloom, to determine if significant larval survival has 
occurred. Scouting should include a modif1ed whole 
plant inspection, including terminals, squares, blooms, 
bloom tags and small bolls. Larvae greater than 1/4 
inch (3- to 4-days old) are generally recognized as 
survivors that will be difficult-to-control with Bollgard 
or Bollgard II cotton alone. Apply supplemental 
insecticides if the frequency of advanced stage 
larvae or plant damage warrants treatment. Changes 
to these recommendations may be required under 
certain circumstances. Consult your local crop advisor 
or extension specialist for management recommenda
tions in a specific area. 

insects should be monitored and treated when 
necessary using recommended thresholds and 
insecticides. If possible, choose insecticides that 
are least harmful to benef1c·1a1·msects. 

to avoid regrowth and minimize selection for 
resistance in late-season infestations. 

• Use so"1l management practkes that encourage 
destruction of over-wintering pupae in cotton 
containing the Boligard/BOIIgard 11 traits. 

TECHNOLOGY USE GUIDE 
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Bo/lgard II" Cotton Natural Refuge 

Bol~ll 

THE "NATURAL REFUGE"· OPTION FOR BOllGARD il HAS BEEN .4PPROVED BY THE EPA 

· Begtnntng June 1, 2007 farmers choosing to grow 
vartettes contatntng Bollgard II~' are no longer required 
to plant a structured non-B. t.k. cotton refuge associ
ated with thetr Bollgard II acreage in areas of the 
United States where the target pests Hefiothfs 
virescens (tobacco budworm) and Helicoverpa zea 
(cotton bollwoffil) are prevalent. Monsanto, tn 
conjunction with USDA and untverstty researchers, 

has been able to demonstrate that sufficient numbers 
of tobacco budwoffil and bollworm moths develop 
naturally from hosts other than cotton to provide the 
necessary refuge for Bollgard II cotton. The "Natural 
Refuge" option allows farmers to plant variettes 

containing Bollgard II and rely on other naturally 

occurring crops and plants surrounding their Bollgard II 
fteids to serve as the refuge in the following regions: 

Farmers may utilize the Natural Refuge option for 
varieties containing Bollgard II in these states: 
ALAaAMA lOUtStANA TENN~SSH CulbErson OchJitree 
All Counties All Counties All Count1es D3llam Pecos 

ARKANSAS MARYLANO VtRGtNtA Et Paso Presidio 

M Count•e5 All Counties All Counties Hanstord Reeves 
HMiey Roberts 

FLORtoA MISStSStPPt TEXAS Hud5peth Sherman 
All Counties EXCEPT: A!t Counties All Counties EXCEPT: Hutchinson Terrell 
Areas south of Route 60 MtSSOURt Brewster JeffDa•11s VatVerde 

GEORGtA 
A!l Counties 

KANSAS 
All Coun~es 

KENTUCKY 
All Counties 

All Counties C3rson 
Crane 

trORTH CAROUtlA Crockett 
Ail Countie~ 

OKLAHOMA 
All COL.Olties 

SOUTH 
CAROLWA 
All Count'1es 

.. (\ 
? I 
~ 

L•pscomb Ward 
Lo,·ing Winkler 
Moore 

'NOTE: l~atuwl Refug~ does not apply to cotton varieties that coritain the Bollg~rd' trait Farmers that grow 
vatreties tl1at contain the Bollgard trait are sWI required to plant a 51, embedded, 5% un5prayed, or a 
zm; sprayed non-B.t.k. cotton refuge associated '-'lith the amount of Bollgard cottoh th!'y are growing. 

Natural Refuge does not apply to Bollgard II cotton grown in areas where pink bollvrorm is a pest. These 
areas include Arizona, Cal'lfornia, New Mex'1co, and in the follow'1ng counties tn Texas: Brewster, Crane, 
Crockett, Culberson, El Paso, Hudspeth, Jeff Davis, Loving, Pecos, PrestcHo. Reeves, Terrell. Val Verde. Ward, 
and Winkler. Farmers of Bollg~rd II cotton tn these areas are stW required to plant a non-B.t.k. cottort refuge. 
Certain areas vmere the pink bollworm eradication program is active may allow waivers from this refuge 
requirement for all B.t.k. cotton varieties-check your local or state authorities to determine vrhat is 
required or allowed in your area. 

No planting or sale for commercial planting of Bollgard or Bollgard II co non is permitted south of Rovte 
60 (r.ear Tampa) in Florida, in Havraii, Puerto Rico, and the U.S. Virg(n Islands, or in the foiiGvring counties 
in the Texas pan~ar.dle: Carsoh, Oallam, Hansford, Hartley, Hutchinson, Upscomb, Moore, Ochiltree, 
Rob~rls and Sherman. 



Bollgard and Bol/gard II Cotton Stewardship 

Bolrafcl 
Bol~lr 

All farmers shall sign the MTSA limited use license 
application, which provides the terms and 
cond"rt'rons for the author'12ed use of the product. 
Refer to Stewardship IRM section on page 3 for 
more information regarding tile 8ollgard and 
Bollgard IIIRM Monitoring Program. 

If Monsanto reasonably believes that a farmer has 
planted saved cotton seed containing a Monsanto 
genetic trait, Monsanto will request invoices or 
otherwise confirm thatfields in question have been 
planted with newly purchased seed.lf this information 
is not provided within 30 days, Monsanto may inspect 
and test all of the farmer's fields to determine if saved 
cotton seed has been planted. Any inspections will be 
performed at a reasonable time and coordinated to 
accommodate the farmer's schedule. 

Oue to special circumstances, cotto;1 farmers in the 
counties highlighted in the map below w"1ll also sign a 
Seed Use Agreement (SUA) with specific stewardship 
commitments before they can receiv-e delivery of 

OKLAHOMA 

Bollgard or Bollgard II cotton seed. A SUA will be mailed 
to licensed farmers in the counties highlighted in the 
map and can be obtained from your local retailer and;or 
Monsanto (1-800-768-6387). 

By signing the SUA the farmer acknowledges: 

·That they will not plant BoUgard or Bollgard II cotton, 
·1ndiv"1dua11.y or as part of a stacked product, in any of 

the following counties in Texas: Carson, Dallam, 
Hansford, Hartley, Hutchinson, lipscomb, Moore, 
Ochiltree, Roberts, and Sherman. 

Gin by-products of cotton containing Monsanto's 
biotech traits, including cottonseed for feed uses, are 
fully approved for export to Canada, Japan, Mexico, 
and South Korea. Cottonseed containing Monsanto 
traits may not be exported for the purpose of planting 
without a license from Monsanto. 

Please see additional Roundup Ready Flex cotton 
ste~ardship requirements on page 33. 

Areas that require a 
Seed Use Agreement: 

/JEW MEXICO TEXAS l1p~comll 

Haramg Arms)rong Moore 
Ouoy Cars-on Ochilrree 
Lln1an Oallam Oldham 

Oonley %tl€r 
OKLAHOMA Grey Randall 
Beav~r Han5ford Roberls 
Cimmorron Hartley s~.erm:m 
Ellis Hemphs~ Wheeler 
Horper Hu:chlnson 
Roger Mi!ls 

rexas 

NOTE: No planting or sale for commercial planting of Bollgard or Bollgard!! cotton is permitted in Hawaii, Puerto Rico, 
the U.S. Virgin Islands, south of Route 60 {near Tampa) in Florida, and in !he following counties in the Texas 
panhandle: Carson, Dallam, H<insford, Hartley. Hutchinson, Lipscomb, Moore. Ochiltree, Roberts. and Sherman. 

TECHNOLOGY USE GUIDE@ 
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Bol/gard" and Bol/gard 11• Cotton Refuge Requirements 

Bolfard ih!SECT RESISTANCE MANAGErliiENT REQUIREMENTS 

Bol~ll 

Lepidopteran cotton pests have demonstrated an 
ability to develop resistance to many chemical 
insecticides. As a preemptive measure, Bollgard"" and 
Bollgard liM cotton varieties must be managed in 

ways that will retard insect resistance development. 
These practices are designed fo ensure that some 
lepidopteran populations are not exposed to the B.t.k. 
proteins so they can maintain susceptibility in select 

populations. To do this, the insects must be provided 

a refuge that is a food source and that does not 
contain the B.t.k. proteins. 

,_ In selected area. a "Natural Refuge" option has been 
approved by the EPA. See page 24. 

Option 1: 5% External 
Unsprayed Refuge 
Plant at least 5 acres of non-B. tk. cotton (as refuge 

cotton) for every 95 acres of Bollgard or Bollgard II 

cotton (95% Bollgard or Bollgard II cotton, 5% non

B.t.k. refuge). This refuge may not be treated with 

any lepidoptera-active insecticide labeled for the 

control of tobacco budworm, cotton bollworm or 
pink bollworm from the appearance of first square 

through harvest. 

EXAfviPLE 

5% Unsprayed Refuge Option 

95 Acres of 

Bollgard or 

Bollgard I! Cotton 

5 Acres of Non-B.t.k. Cotton 

Farmers of Bollgard and Bollgard II cotton must 
carefully read and follow the insect resistance 

management requirements for 2009 described 

in this TUG, the Bollgard and Bollgard !IIRM 

Guides, and any supplemental amendments. 

Due to the importance of delaying the development 

of resistance to Bollgard and Bollgard II cotton, 

farmers who fail to plant an appropriate refuge where 

it is required or to manage fhe refuge properly risk 

losing access to these products. Please help ensure 

that B.t. technology is preserved by fully implementing 
the required IRM plan. 

As required for the 5% embedded refuge option, the 

unsprayed refuge must average at least t50 feet 

wide (preferably 300 feet wide), and all associated 

Bollgard or Bollgard II cotton fields must be within 

1/2 mile (preferably 1/4 mile or closer), field 

border to field border, of the unsprayed refuge. 

These requirements apply to all 5% non-B.t.k. 
unsprayed option users regardless of the percentage 

of cotton acres planted to Bollgard or Boilgard II 

cotton in that county/parish. 

EXAMPLE 

5% Unsprayed Refuge Option-Field Ur.it 

" Aoroo 

Goll;ard or Bollg•rd II 



Bollgard and Bol/gard /1 Cotton Refuge Requirements 

4ro 
Bol~ll 

Option 2:20% External Sprayed Refuge 
Plant at least 20 acres of non-B.t.k. cotton as a 

refuge for every 80 acres of Bollgard or Bollgard II 

cotton (80% Bollgard or Bollgard II cotton, 20% 

non-B.t.k. refuge). This refuge may be treated with 

any insecticide (excluding foliar B.t.k. products). 
All Bollgard or Bollgard II cotton fields must be 
within one mile (preferably within l/2 mile or 
closer) of the associated refuge (field border to 
field border). 

EXAMPLE: 

20% Sprayed Refuge Option 

BO Acres of 

Bollgard or 
Bollgard II Cotton 

20 Acres of 
Non-B.t.k. Cotton~ 

Option 3: 5% Embedded Refuge 
Plant at least 5 acres of non-B.t.k. cotton (as refuge 
cotton) for every 95 acres of Bollgard or Bollgard II 
cotton (9 5% Bollgard or Bollgard II, 5% non-B.t.k, 

refuge). Plant the refuge cotton embedded as a 

contiguous block within the Bollgard or Bollgard II 
cotton field or within the field unit. The 5% non

B.t.k. refuge must average at least t50 feet 

wide, but preferably 300 feet wide. 

This refuge may be treated with sterile insects, 

any insecticide (excluding foliar B. t.k products), 

or pheromone labeled for tile control of tobacco 

budworm, cotton bollworm, or pink bollworm 

whenever the entire field is treated. The refuge may 

not be treated independently of the surrounding 

Bollgard or Bollgard II cotton field in which this refuge 

is embedded {or fields within a field unit), except at 

the pre-squaring cotton stage, when the refuge may 

be treated with any lepidopteran insecticide to 

control foliage-feeding caterpillars. 

To avoid mixing seed in the planting process, be sure 

to clean all seed out of hoppers when switching 

from non-Rt.k. cotton seed to Bollgard or Bollgard II 

cotton seed, or vice versa. 

In cases where placement of the refuge within one 
mile of the Bollgard or Bollgard II cotton would be in 

conflict with state seed production regulations, the 

farmer must plant the refuge as close to the Bollgard 

or Bollgard II cotton as allowed. 

EXAMPLE· 

20% Sprayed Option-Field Unit 

Bollgard or 
Bollgard II 

Bollgard or 
Bollgard II ..... 

Non·B.tk. 
Refuge Field 

120%1 
Sprayed f 

Bollgard or 
Bongard II 

Bollgard or 
Bollgard II 

llollrard or 
llollg~rd II 

For areas where pink bollworm is the only pest of 

concern, farmers are allowed to mix individual rows of 

non-B.t.k. cotton with Bollgard or Bollgard II cotton 

rows to embed their refuge. These areas include 

Arizona, California, New Mexico, and the following 

counties in Texas: Brewster, Crane, Crockett, 

Culberson, El Paso, Hudspeth, Jeff Davis, loving, 

Pecos, Presidio, Reeves, Terrell, Val Verde, Ward, 

and Winkler. Farmers should plant the refuge cotton 

with at least one single non-B.t.k. cotton row for every 

6 to 10 rows of Bollgard or Bollgard 11 cotton. 

EXAMPLE. 

5% Embedded Refuge Option 

95 Acres of 

Bollgard or 

Bollgard II Cotton 

5 Acres of 
..,._ Non-B.t.k. Cotton 

T E C H N 0 l 0 G Y U S E G U I D E 27 
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Bol/gard• and Bol/gard 1/® Cotton Refuge Requirements 

Bol~ll 

To implement the 5% embedded option for 

isolated large field situations, 5% of the field should 

be planted to a non-B.t.k. cotton variety, the rest w·1th 
Bollgard"' or Bollgard II" cotton. For very large fields 
(length and/or width greater than one mile), place the 
refuge in more than one location in the field. 

To implement the 5% embedded option for 

smaller fields or fields that are closely associated, 

fields can be grouped into "field units" so that one of 
the smaller fields, or a portion of one of the fields, 
serves as the "embedded" non-B.tk. refuge. Any 
fields contained within a one-rnUe-squared area 

can be considered a "field unit." Likewise, this 

embedded refuge can be treated with the same 
insecticide (except foliar B. t.k. products} at the same 

EXAMPLE: 
5% Embedded Refuge Option for Very Large Fields 

Bollgard .. 
or ~. Bollgard II ~ 

Bo!lgard ., 
or ~. Bollgard ii ~ 

• 
~ Greaterlhan one!~ •! 

time that ALL of the associated Bollgard or Bollgard II 

cotton fields within the same field unit are sprayed, 
but can not be treated with insecticides active on 
tobacco budworms, cotton bollworms or pink 
bollworms independently of the associated Bollgard 
or Bollgard II cotton fields. The embedded refuge 
within a field or field unit must average at !east 
150 feet wide, but preferably 300 feet wide. 

NOTE: TI!e field unit concept for embedded refuge is nor aliowed in areas where pink bollworm is !l!e only pes I ol 
concern. These areas in:.::iude Arizona, California. New lvlexico. and !he following counties in Te1:as: Brews1er, 
Crane, Crochet!. Culberson, Ei Paso. Hudspeth, Jeff Davis. Loving. Pecos. Presidio, Reeves. lerrell, Val Verde, 
Ward. and Wmkier. 

r:.reiu v·•il Def;"nirron 
Any group of fields that are contained within a 
one-mile-squared (one mile by one mile) area. 

One Mile 

J Field Field Refuge must l /""'"''" least 150 

~ Field fee1 wide. 

• .Refuge 
• c -0 

F;,;d ~ 

l 
.Field 

Field 

EXAh..JPlE 
5% Embedded Refuge Option for Smaller Fields 
or Fields That Are Closely Associated 

i 
One Mile 

• 50 50 
Acres Acres A 

Bollgard Bollgard 9 
or or A 

Boiigard II Boligard rriM!P 

100 Acres 
Bollgard or 
Boiigard II 

Field Road 



Roundup ReadY" Cotton 

PRODUCT DESCRIPTION 

Roundup Ready"' cotton varieties contain in-plant 
tolerance to Roundup·!!- agricultural herbicides, 

enabling farmers to make in-crop applications of 
Roundup WeatherMAX"or Roundup PowerMAX'l'· 

ROUNDUP'·· AGRICULTURAL OVER-THE·TOP HERBICiDE PRODUCTS 

Herbicide products sold by Monsanto for use over 
the top of Roundup Ready cotton for the 2009 crop 

season are as follows: 

·Roundup WeatherMAX 
• Roundup PowerMAX 

Do not add additional surfactants to these 
Roundup agricultural herbicides. Other glyphosate 
products labeled for use in Roundup Ready cotton 
may require the addition of surfactants or other 

additives to optimize performance and can increase 
the potential for crop in)ury. Monsanto w"rlllabel and 
promote only fully tested brands that do not require 
additional surfactants and other additives for 
over-the-top applications. 

Roundup Ready cotton ls genetically improved 
to provide tolerance to glyphosate, the active 
ingredient in Roundup agricultural herbicides. 
Roundup Ready cotton can receive over-the-top 
applications of Roundup agricultural herbicides 
only through the fru.Jr-leaf stage. With the intro
duction of Roundup Ready Flex cotton there is 
the potential for both Roundup Ready cotton 
and Roundup Ready Flex cotton to be used on a 
farmer's farm. This creates concern for the safety 
of Roundup Ready cotton. Monsanto recommends 
that farmers: 

• Maintain accurate records of which technologies 
have been planted and where they have been 
planted. 

WEED RESISTANCE tv1AN.AGEMENT GUIDELINES 

Follow the guidelines below to minimize the risk 
of developing glyphosate-resistant weed popula
tions in a Roundup Ready cotton system: 

·Scout frelds before and after each burndown 
and in-crop application. 

·Start clean with a bumdown herbicide program 
or tillage. 

·Use the right herbicide prod;..rct at the right rate 
and riglrt time. 

·Add soU residual herbicide(s) and cultural 
practices as part of a Rour~dup Ready cotton 
weed control program. 

• Communicate field plan 
with other members of 
their work force to ensure 
proper applications for 
each technology. 

·Clearly mark fields 
to indicate which tech
nology has been planted. 

Should you use anotherglyphosate herbicide, ensure 
that it has federally approved label instructions for 
use over Roundup Ready cotton, and the product and 
the use label for Roundup Ready cotton have been 
approved by your specific state. Contact the product 
manufacturers, the local retailers, or the local extension 
agents for confirmation that the products carry EPA 
and state approved labeling for this use. MONSANTO 
DOES NOT MAKE ANY REPRESENTATIONS, WARRAN
TIES OR RECOMMENDATIONS CONCERNING THE 
USE OF GLYPHOSATE PRODUCTS SUPPLIED BY 
OTHER COMPANIES WHICH ARE LABELED FOR USE 
OVER ROUNDUP READY COTTON. MONSANTO 
SPECIFICALLY DENIES ALl RESPONSIBILITY AND 
DISCLAIMS ANY LIABILITY FOR ANY DAMAGE FROM 
THE USE OF THESE PRODUCTS IN ROUNDUP READY 
COTTON. All QUESTIONS AND COMPLAINTS 
CAUSED BY THE USE OF GLYPHOSATE PRODUCTS 
SUPPLIED BY OTHER COMPANIES SHOULD BE 
DIRECTEO TO THE SUPPLIER OF THE PRODUCT 
IN QUESTION. 

•In-crop, apply Roundup WeatherMAX at a minimum 
of 22 oz/A when weeds are 3" to 6" in height. 

• Tank-mix other herbicides with Roundup WeatherMAX 
if necessary for postemergence weed control. 

·Should repeated non-performance occur, report to 
Monsanto or your local retailer. 

·Clean equipment before moving from field to freld 
to mir~imize the spread of weed seed (as well as 
nematodes, insects, and other cotton pests). 

T E C H N 0 L 0 G Y U S E G U I D E 29 
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Roundup Ready" Cotton 

Preplant Burndown 

Residual Herbicides 

Dver·Tfte·Top through 
Fourth Leaf 

Selective Equipment 

Pre harvest 
Over·The·Top 
Appltcations 

WEED CONTROL RECOMMENDATIONS 

Agronomic Principles in Cotton 

Weed control in catron is essential to maximize 
both fiber yield and quality potentiaL Cotton is very 
sensitive to early-season weed competition, which 

Always start clean by plantinQ into a weed·free field using 
either tillage or a bumdown application. 

In no·titl and reduced·!ill svslems, apply a preplan! bumdown 
application of Roundup WeatherMAX'-c• at 22 to 44 oz/A in a 
tank·mix with dicamba or 2,4-D. 

See the dicamba and 2.4-D producllabel for rates and time 
intervals requirBd between application and cotton planling. 
State rBS!rictions may apply. 

Apply residual herbicide(s) as part of a Roundup Ready cotton 
weed control program. Use the recommended label rate and 
timing of the residual herbicide applied. Refer to individual 
producllabels for list ot residual herbicides I hal may be used. 

Apply Roundup WeatherMAX over I he top from crop emergence 
through the fourth true-leaf (node} slage (until the filth true 
leaf reaches the size of a quarlerl. 

Tvro applicalions can be made during this period at a maximum 
rate of 22 oz/A per application. 

Reter to I he "Annual Weeds Rale Table" in the Roundup 
WeatllerMAX label for rate recommendations for specific 
annual weeds. 

After the fourth lrue·leaf stage through layby. Roundup 
WeatherMAX may be applied using precision post·direcled 
or hooded sprayers which direct the spray to the base of 
the cotton planl. 

Two post·direcled applications can be made during this period 
at a maximum rate of 22 oz/A per application. 

Before harvest and afler cotton rBaches 20 percent boll·crack, 
if needed. apply up to 44 oz/A of Roundup WealherMAX. 

This treatment is eflective in controlling late·season perennial 
weeds and can improve harvest efficiency. 

can result in unacceptable stands and/or reduced 
yield potential. The Roundup Readyr-cotton system 
provides farmers with the right tools to control weeds 
before they become competitive. 

Early·season weed competition can result in unacceptable 
stands and/of reduced yield potential. 

This lank·mix is recommended for control and management 
of glyphosale-rBsistant horseweed (marestail. Conyza sp.) 
or other tough-to-control weeds. 

Burndown application should be made far enough 
in advance ol planting to conlrol existing weeds. 

The residual herbicide(s} may be applied as either a 
preemergence (including preplan! incorporated). 
poslemerqence, and/or lay by application as allowed 
on I he label of the specific product being used. 

ln·crop over·the-top applications must be at least 10 days aparl 
and I he coli on must have at leasl two nodes of incremental 
growlh between applications. Care should be taken lo record 
growth slage at first application. 

In silualions where the polenlial for ~reed inleslalions is high 
(including perennial weeds), make the first application early 
enough lo allow a second application be lore co lion exceeds the 
lourlh lrue·leaf stage. Over·lhe·top applications a tier the fourth 
true·teal stage can result in boll loss. delayed malurity, and/or 
yield loss. 

Place nozzles in a low horizonlal position to permit spray 
patlern to overlap in I he row while contact of spray solution 
with colton leaves should be avoided to the maximum exlent 
possible. Excessive foliar contact can result in boll loss. delayed 
maturily, and/or yield loss. 

Theffi must be two nodes of growlh and at least 10 days betvreen 
applications. 

Applications must be made alleast 7 days prior lo harvest. 

Roundup agricultural herbicides are not effeclive for 
preharvesl cotton regrowth in Roundup Ready cotton. 

Oo not apply Roundup agricultural herbicides preharvest 
to crops grown for seed under conlract at an authorized cotton 
seed company. 

Roundup Ready cotton has excellent vegetative tolerance to Roundup WeatherMAX allowing early-season over·the·top applications. Incomplete 
reproductive tolerance requires that applications alter the 4·1eaf (node) stage be properly post·direcled. 

ATTENTION: use of Roundup agricultural herbicides in accordance with label directions is expected to result in normal growth of Roundup Ready cotlon, 
however. various environmental condllions, agronomic practices. and other faclors make il imposs'lble to enm·,nale all risks associated vrith the product, 
even when applications are made in conformance wilh the label specifications. In some cases. these factors can result in boll loss. delayed maturity. 
and/or yield toss. 

'II usmg "''*''" RCuOdup agncultuml herbt6de, you must relor 10 the ~b~l t>oo<t~: or Roun1uP ReMyCOIWn supplemental lObeii or 1hat brMd 
to determine oppfOpriole use rates. ~ "·""8 Roundop PowarMAX\ appl.cotion rales ore the same os for Ro"ndup WeatherMAX 



Roundup Ready Cotton 

RECOMfvlENDATiONS FOR ~.~.ANAGING GLYPHOSATE-RESISTANT WEEDS iN ROUf'-JDUP READY COTTOl~ 

Glyphosate·Resistant 
(Horseweed) Marestail 

Glyphosate-Resis tant 
Amaranth us Spedes 

• Palmer Amaranth 
• Waterhemp 

Glyphosate-Resistant 
Ambrosia Specfes 

·Giant Raqweed 
-Common Ragweed 

Glyphasate·Re sis tant 
JonnsonlJrass 

Start clean with a burndown herbicide program or tillage. 
·Tank·mix Roundup agricultural herbicides with dicamba or 2.4-0 !consult label for plan! back timing). 

If you have dense stands of mareslail, use a preplan! residual herbicide al the recommended rate and 
liming, such as diuron (Direx·"J or flumioxazin (Valor'"). 

Use Roundup WeatherMAX' in-crop, as needed. al a minimum of 22 oz/A lo control other weeds. 

ln·crop. if applying post-directed to glyphosate·resistant marestail. Roundup WeatherMAX can be lank-mixed 
with other herbicides. such as diuron or MSMA. 

Horseweed should not exceed 6" in height al the time of in-crop application. 

Star! clean with a burndown herbicide program or Ullage. 

Apply a preemergence residual herbicide such as pendimethalin fProwl''l plus fluomeluron or fomesafen 
(Reflex·'· J for control of Amaranfhus species. 

ln·crop, tank-mix Roundup WeatherMAX at 22 oz/A with metolachlor before Amaranfhus species emerges. 

Use Roundup WeatherMAX in-crop, as needed. ala minimum of 22 oz/A lo control other weeds. 

A post-directed application of Roundup WealherMAX tank-mixed with MSMA and a· residual such as diuron 
(Direx) or llumioxazin (Valor) should be made lo control Amaranfhus species 3" or smaller in height and prevent 
additional flushes. 

Start clean with a burndown herbicide program or tillage. 

Apply a preemergence residual herbicide such as pendimelhalin (Prowl) plus fluome!uron or !omesafen (Reflex) 
for control of Ambrosia species. 

In-crop. lank-mix Roundup Wea!herMAX al22 oz/A with melolachlor before Ambrosia species emerges. 

use Roundup WeatherMAX in-crop. as needed. ala minimum ol22 oz/A to control other vreeds. 

A pos!·direcled application of Roundup WealherMAX tank-mixed with MSMA and a residual such as diuron (Direx) or 
flumioxazin (Valor) should be made to conlroll1mbrosia species 3" or smaller in heigh! and prevent additional Hushes. 

Start clean l'filh a burndown herbicide or tillage. 

Preplan! incorporate a residualllerbicide such as pendimethalin or trifluralin lor control or suppression o( seedl'lng 
johnsonqrass. 

Apply Roundup WeatherMAX in a lankmix wi!h herbicides such as Selec!MAX''. Assure' II or Poasl Plus !or the control of 
emerged weeds including seedling and rhizome johnsongrass. Follow all label directions ol tank-mix partners. especially 
those related to weed size. 

In certain areas. Italian ryegrass is known to be resistant to glyphosa!e. for control recommendations. reler to www.weedresistancemanagement.com 
or calll·SDD-ROLINDLIP. When approved. supplemental labeling for specific herbicide products can also be viewed on www.cdms.net or www.greenbook.net. 
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Roundup Ready• Flex Cotton 

PRODUCT DESCRIPTION 

Roundup Ready·" Flex cotton varieties possess 
improved reproductive tolerance to Roundup:?< 
agricultural herbicides. This technology gives 
farmers the opportunity to make over-the-top 

broadcast applications of labeled Roundup 
agricultural herbicides, as listed below, from crop 
emergence up to seven (7) days prior to harvest. 

ROUNDUP"' AGRICULTURAL OVER-THE-TOP HERBICIDE PRODUCTS 

Herbicide products sold by Monsanto for use over the 
rop of Roundup Ready Fle'X cotton for the 2009 crop 
season include: 

·Roundup WeatherMAXC! 
• Roundup PowerMAX'" 

Do not add additional surfactants andjor prod
ucts containing surfactants to these Roundup 
agricultural herbicides. Other glyphosate products 
labeled for use in Round up Ready Flex cotton may 
require the addition of surfactants or other additives 
ro optimize performance that may increase the 
potential for crop iniury. Monsanto will label and 
promote only fully tested brands that do not require 
surfactants and other additives for over-the-top 
applications. 

Should you choose to use another glyphosate herbicide, 
ensure that it has federally approved label instructions 

for use over Roundup Ready Flex cotton, and the 
product and the use label for Roundup Ready Flex 
cotton have-been approved by your specitic state. 
Contact the product manufacturers, the local retailers, 
or the local extension agents for confirmation that the 
products carry EPA and state approved labeling for this 
use. MONSANTO DOES NOT MAKE ANY REPRESENTA
TIONS, WARRANTIES OR RECOMMENDATIONS 
CONCERNING THE USE OF GLYPHOSATE PRODUCTS 
SUPPLIED BY OTHER COMPANIES WHICH ARE 
LABELED FOR USE OVER ROUNDUP READY FLEX 
COTTON. MONSANTO SPECIFICALLY DENIES ALL 
RESPONSIBILITY AND DISCLAIMS ANY LIABILITY 
FOR ANY DAMAGE FROM THE USE OF THESE 
PRODUCTS IN ROUNDUP READY FLEX COTION. ALL 
QUESTIONS AND COMPLAINTS CAUSED BY THE 
USE OF GLYPHOSATE PRODUCTS SUPPLIED BY 
OTHER COMPANIES SHOULD BE DIRECTED TO THE 
SUPPLIER OF THE PRODUCT IN QUESTION. 

CROP SAFETY OF OVER-THE-TOP GLYPHOSATE APPUCAT!ONS TO ROUNDUP READY FLEX COTTON 

Monsanto has determined that a certain combination 
of components in glyphosate formulations have the 
potential to cause leaf iniury when applied during 
later stages of crop growth. Roundup WeatherMAX 
and Roundup PowerMAX are the only Roundup 
agricultural herbic"1des labeled and approved for new 
labeled uses over the top of Roundup Ready Flex 
cotton. Leaf injury may occur if the products are not 

WEED RESISTANCE MANAGEMENT GUiDELINES 

Follow the guidelines below to minimize the risk of 
developing weed resistance in a Roundup Ready Flex 
cotton system: 

·Scout fields before and after each burn down 
and in-crop application. 

·Start clean with a burndown herbicide program 
or tillage. 

·Use the right herbicide product at the right rate 
and right time. 

·Add soil residual herbicide(s) and cultural practices 
as part oi a Roundup Ready Flex cotton weed 
control program. 

used according to the product label, used at higher 
than recommended rates, or if overlap of spray 
occurs in the field. Farmers should confirm fhat any 

gtyphosate formulation to be used on Roundup Ready 
Flex cotton has been labeled for Roundup Ready Flex 
cotton and also that it has been tested to demonstrate 
crop safety. 

·In-crop, apply Roundup WeatherMAX at a minimum 
of 22 oz; A when weeds are 3'' to 6" in height. 

·Tank-mix other herbicides with Roundup WeatherMAX 
if necessary for postemergence weed control. 

·Should repeated non-performance occur, report to 
Monsanto or your !ocal retailer. 

·Clean equipment before moving from field to field 
to minimize the spread of weed seed (as well as 
nematodes, i11sects, and other cotton pests). 



Roundup Ready Flex Cotton 

!N-CROP APPLICATION OF ROUNDUP WEATHER'vlAX·" AND ROUr>!DLIP P01NER!I.,JAX 

·May be applied over the top a11djor irl-crop, From 
crop emerge11ce up to 7 days prior to harvest. 

·A maximum rate of 32 oz/A per applicatiol'l may be 
applied usi11g ground applicatio11 equipme11t while 
the maximum is 22 oz/A per applicatio11 by air. 

·There are no growth ortimi11g restrictio11s for 
seque111'1al applications. 

·Four (4) quarts/A is the total i11-crop volume allowed 
from emerge11ce to 60 percent ope11 bolls. 

PREHARVEST APPLICATIONS 

·A maximum total volume of 44 oz/A may be applied 
betwee11layby and 60 percent ope11 bolls. 

• Post-directed equipme11t may be used to achieve 
more thorough spray coverage of weeds or if 
herbicides rwt labeled for over-the-top applicatioll 
will be tallk-mixed with Roundup WeatherMAX 
or Roundup PowerMAX. 

·Up w 44 oz/A may be applied after cottoll reaches ·Applications must be made at least 7 days prior 
60 percellt open bolls and before harvest. if' needed. to harvest. 

Over-The-Top Preharvest 

22-32 ozjf!. !n any single c,uplicafion 44 oz/A 
:28 ozjA total in-crop application !emergence to preharvestj 

6 6 6 

.~d~~~u t planting 4 leaf Layby 60% bolls open t harvest 

CROP Si\FETY OF OVER-THE-TOP GLYPHOSATE APPLiCATiONS TO ROUNDUP RE/'.DY FLEX COTTON 

MonsalltO has determ·lned that a comb·lllation of 

components ill glyphosate formulatiolls have the 
potelltial to cause leaf injury whell applied durillg 
later stages of crop growth. Roundup WeatherMAX 
alld Roulldup PowerMAX are the Ollly Roundup 
agricultural herbicides labeled alld approved for llew 
labeled uses over the top oi Roulldup Ready Flex 

cottoll. Leaf ·Injury may occur if the products are not 
used according to the product label, used at higher 
than recommellded rates or if overlap of spray occurs 
ill the Field. Farmers should confirm that any glyphosate 

formulation to be used on Roundup Ready Flex cotton 

has been labeled for Roundup Ready Flex carton and 

also that it has been tested to demonstrate crop safety. 

ROUNDUP READY FLEX COTTO!~ SEED STE\NARDSH!P 

Roulldup Ready Flex cottoll and Bollgard II with 
Roulldup Ready Flex cotton have tull regulatory 
clearance ill the United States, but do not have full 
import approval ill all export markets. Processed 
fractions from these products, illcludillg iinters, oil, 

meal, cottonseed alld gill trash must llOt be exported 
without all necessary approvals ·111 the ·1mport"111g 
coulltry. It is a violatioll of llational alld intematiollal 
law to move material colltaillillg biotech traits across 
boulldaries ill to llatiolls where import is llot permitted. 
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Roundup Ready• Flex Cotton 

Preplant Burndown 

Residual Herbicides 

In-Crop Weed Control 

Preharvest over·The·Top 
Applications 

WEED CONTROL RECOMMENDATrOf~S 

Agronomic Principles in Cotton 
Weed control in cotton is essential to maximize 
both fiber yield and quality potential. Cotton is very 
sensitive to early-season weed competition which 
can result in unacceptable stands and/or reduced 
yield potential. 

Always start clean by planling into a weed·free field 
using either tillage or a burndown applicalion. 

In no-till and reduced-till systems. apply a preplanl 
burndown application ol Roundup Weal her MAx··-·· 
at 22 to 44 oz/A in a lank·mix with dicamba or 2.4·0. 

See the dicamba and 2.4"0 product label lor rates 
and lime intervals required belween application 
and colton planting_ State restrictions may apply. 

Apply residual herbicide(sl as part ol a Roundup 
Ready Flex cotton weed conlrol program. Use I he 
recommended label rale and timing of the residual 
herbicide applied. Refer lo individual producllabels 
I or list of residual herbicides that may be used. 

Targellhe first application of Roundup WealherMAX 
on r·21eal colton when weeds are small. 

Apply a minimum of 22 oz/A ol Roundup WeatherMAX 
in·crop. 

The need for sequenlial applicalions of Roundup 
WeatherMAX will depend upon t11e occurrence ol 
subsequent weed flushes. 

Refer to the "Annual Weeds Rate Table"' in I he 
Roundup WeatherMAX label booklet for rale 
recommendations for specific annual weeds. 

Belore harvesl and after cotton reaches 60 percenl 
open bolls. if needed, apply up lo 44 oz/A of 
Roundup l'leatherMAX. 

This !real men! is effeclive in controlling late·season 
perennial ~reeds. 

The Roundup Ready~ Flex cotton system, with 
improved reproductive tolerance to Roundup® 
agricultural herbicides, provides farmers with the 
right tools to control weeds. 

Early-season weed competition can result in unacceplable stands 
and/or reduced yield potential. 

This !ank·mix is recommended for control and management 
of glyphosale·resistan! horseweed tmares!ail. Convza sp.J 
or other tough·to·control weeds. 

Burndown application should be made far enough 
in advance of planting to control exisling vreeds. 

The residual herbicide(>) may be applied as either a 
preemergence !including preplan! incorporated), poslemergence. 
and/or layby applicalion as allowed on I he label of the specific 
product being used. 

Early-season weed competition can reduce yield potential 
in colton. 

Select timing of application based on I he most difficult 
to control weed species in your !ield. 

Post-direct or hooded sprayers can be used to achieve 
more lhorough spray coverage on weeds. 

Applicalions must be made alleasl T days prior to harvest. 

Roundup agricultural herbicides are not elfective for preharvesl 
coli on regrowth in Roundup Ready Flex colton. 



Roundup Ready Flex Cotton 

RECOMMENDATIONS FOR MANAGING GLYPHOSATE-RESISTANT WEEDS !N ROUNDUP READY FLEX COTTO I·~ 

Gly phosate·Resistant 
{Horseweed) Marestait 

G lyphosate·Resistant 
Amaranthus Species 

• Palmer Amaranth 
• Waterhemp 

Glyphosate-Resistant 
Ambrosia Species 

·Giant Raqweed 
·Common Ragweed 

Gly phosate·Resistant 
Johnsonqrass 

Start clean with a btirndown herbicide program or tillage. 
·Tank·mix Roundup't agricultural herbicides Vfi!h dicamba or 2.4-D {consult label lor plant back timing). 

II you have dense stands ol marestail, use a preplan! residual herbicide at the recommended rate and 
timing, such as diuron {Direx ')or flumioxazin {Valor'·). 

Use Roundup WeatherMAX' in-crop. as needed, at a minimum ol 22 oz/A to conlrol other weeds. 

In-crop, il applying post-directed to glyphosate·resistant marestail. Roundup WeatherMAX can be tank-mixed 
with other herbicides, such as diuron or MSMA. 

Horseweed-should not exceed 6" in height at the time olin-crop application. 
-- -- ---------·· 

Start clean vrilh a burndown herbicide program or tillage. 

Apply a preemergence residual herbicide such as pendimelhalin tProwl-'l plus lluometuron or lomesalen (Rellex") 
lor control ol Amaranlhus species. 

In-crop, lank-mix Roundup WeatherMAX at 22 oz/A with melolachlor before Amaranfhus species emerges. 

Lise Roundup WeatherMAX ·In-crop, as needed, at a minimum ol22 oz/A to control other weeds. 

A post-directed applicalion ol Roundup WeatherMAX tank-mixed with MSMA and a residual such as diuron 
tDirex) or llumioxazin (Valor) should be made to control Amaranfhus species 3" or smaller in height and 
prevent additionallluslles. 

Slarl clean with a burndown herbicide program or lillage. 

Apply a preemergence residual herbicide such as pendimethalin {Prowl) plus lluometuron or lomesafen {Rellex) 
lor control of Ambrosia species. 

In-crop, tank-mix Roundup WeatherMAX at 22 oz/A with metolachlor bel ore Ambrosia species emerges. 

Lise Roundup WeatherMAX in-crop. as needed. al a minimum ol22 oz/A to control other weeds. 

A posl-directed application ol Roundup WeatherMAX tank-mixed wilh MSMA and a residual such as diuron 
tDirex) or llumioxazin (Valor) should be made to conlrol Ambrosia species 3" or smaller in height and prevent 
.Jdditionalllushes. 

Start clean with a burndown herbicide or tillage. 

Preplan! incorporate a residual herbicide such as pendimethalin or trilluralin lor control or suppression ol seedling 
iohnsongrass. 

Apply Roundup WeatherMAX in a tankmix with herbicides such as Select MAX'-, Assure·-' II or Poasl Plus for I he control ol 
emerged weeds including seedling and rhizome iohnsongrass. follow all label directions of tank·mix partners. especially 
those related to \'feed size. 

In certain areas, Italian ryegrass is known to be resislant to glyphosate. for control recommendations. rei er to www.w!edresistancemanaqem!nt.com 
or caii1·8DO·ROLINDLIP. When approved, supplemenlallabeling tor specitic herbicide products can also be viewed on www.cdms.net or www.gre!nbook.net. 
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Bol/gard• with Roundup Ready" Cotton and Bol/gard II" with Roundup Ready• Cotton 

PRODUCT DESCRIPTfON 

Bollgard4 with Roundup Ready") and Bollgard II\') with 
Roundup Ready cotton varieties offer farmers all the 
benefits of both insect protection and glyphosate 
tolerance combined in one crop. These var'1eties exhibit 

RECOMMENDED rc'lANAGEMENT PRACTICES 

Managing Bollgard with Roundup Ready cotton and 

Bollgard II with Roundup Ready cotton requires a 
farmer to follow the recommended management 
practices associated with cotton containing each 
individual trait._ 

Farmers of Bollgard with Roundup Ready cotton and 
Bollgard II with Roundup Ready cotton vatieties must 
follovr the same guidelines for establishing required 
refuge options, practicing IPM and managing target 
and non~target pests as described for Bollgard and 

Bollgard II with Roundup Ready Flex Cotton 

PRODUCT DESCRIPTIO.! 

Bollgard II with Roundup Ready Flex cotton varieties 
offer farmers all the benefits of both insect protection 
and glyphosate tolerance combined in one crop. 
These varieties exhibit the same insect protection 

RECOMIAEHDED MU1AGE\'1EN""i PRf<'TiCES 

Managing Bollgard II with Roundup Ready Flex cotton 
requires a farmer to follow the recommended 
management practices associated with cotton 
containing each individual trait. 

Farmers of Bollgard II with Roundup Ready Flex 
cotton varieties must follow the same guidelines 
for establishing required refuge options, 
practicing Integrated Pest Management 
and managing target and non-target pests as 
described for Bollgard II cotton on pages 

the same insect protection qualities as Bollgard cotton 
and Bollgard II cotton and enable farmers to make 
in-crop applicalions of Roundup WeatherMAX~ or 
Roundup PowerMAX"1. 

Bollgard II cotton on pages 23-24 of this guide 
or refer to the current Bollgard and Bollgard II 
IRM Guide. 

Farmers of Bollgard with Roundup Ready cotton and 

Bollgard II with Roundup Ready cotton varieties must 
a!so follow the same guidelines for weed resistance 

managemellf, recommendations for weed control, 
and recommendations for managing glyphosate
resistant weeds as described for Roundup Ready 
cotton on pages 29-31 of this guide. 

qualities as Bollgard II cotton and are tolerant to 
over-the-top applications of Roundup WeatherMAX 
and Roundup PowerMAX, as listed below. 

23-25 of this guide and in the current Bollgard/ 
Bollgard IIIRM Guide. 

Farmers of Bollgard II with Roundup Ready Flex cotton 
varieties must also follow the same guidelines for 
weed resistance management, in-crop and preharvest 
applications of Roundup WeatherMAX and Roundup 
PowerMAX, weed control recommendations, and 
recommendations for managing glyphosate-resistant 
weeds as described for Roundup Ready Flex cotton 
on page 35 of this guide. 



Roundup Ready Soybeans 

PRODUCT DESCR!PTIO~< 

Roundup Ready Soybean varieties contain in-plant 
tolerance to Roundup agricultural herbicides, enabling 
farmers to spray labeled Roundup agricuitural 
herbicides over the top from emergence (cracking) 
through flowering (R2 stage soybeans) 

for unsurpassed weed control, proven crop safety and 
maximum yield potential. R2 stage soybeans end 
when a pod 5 millimeters (3/16") long at one of the 

four uppermost nodes appears on the main stem 

along with a fully developed leaf (R3 stage). 

ROUNDUP AGRICULTURAL OVER-THE-TOP f-lERBICJDE PRODUCTS 

Herbicide products sold by Monsanto for use over the 
top of Roundup Ready Soybeans for the 2009 crop 
season are as follows: 

·Roundup WeatherMAX 
·Roundup PowerMAX 

Certain products referred to above may not be labeled 
for this application in your specific state. Please 
contact the manufacturer of this product, the local 
retailer, or the local extension agent for confirmation 
that this is an approved application. 

For complete information about the use of Roundup 
agricultural herbicides over the top of Roundup Ready 
Soybeans, refer to the appropriate product's label 
booklet. 

You may use anotherglyphosate herbicide, but only if 
it has federally approved label instructions for use over 
Roundup Ready Soybeans, and the product and the 
use label for Roundup Ready Soybeans have been 
approved by your specific state. Contact the product 
manufacturers, the local retailers, or the local extension 
agents for confirmation that the products carry EPA 
and state approved labeling for this use. MONSANTO 
DOES NOT MAKE ANY REPRESENTATIONS, WAR~ 
RANTIES OR RECOMMENDATIONS CONCERNING 
THE USE OF GLYPHOSATE PRODUCTS SUPPLIED BY 
OTHER COMPANIES WHICH ARE LABELED FOR USE 
OVER ROUNDUP READY SOYBEANS. MONSANTO 
SPECIFICALLY DENIES ALL RESPONSIBILITY AND 
DiSCLAIMS ANY LIABILITY FOR ANY DAMAGE FROM 
THE USE OF THESE PRODUCTS IN ROUNDUP READY 
SOYBEANS. ALL QUESTIONS AND COMPLAINTS 
CAUSED BY THE USE OF GLYPHOSATE PRODUCTS 
SUPPLIED BY OTHER COMPANIES SHOULD BE 
DIRECTED TO THE SUPPLIER OF THE PRODUCT 
IN QUESTION. 
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Roundup Ready' Soybeans 

Preplant Burndown 

Residual Herbicide Plus 
Roundup WeatherMAX 

Roundup WeatherMAX 

Gl yphosate·Tolerant 
Volunteer Corn 

Maximum Use Rates for 
Roundup WeatherMAX 

WEED CONTROL RECOMMENDATIONS 

Agronomic Prlnciptes in Soybeans 
Starting clean with a weed~free field and making 
timely post-emergence in-crop applications is critical 
to obtaining excellent weed control and maximum 
yield potential. The Roundup Ready·~ Soybean system 
provides the flexibility to use the herbicide tools 

To start ctean in no-till systems, apply a burndown application 
of Roundup l'leatherMAX"'" at 22 to 44 oz/A before planting. 

See the label for appropriale rates by weed species. For control 
and management of glyphosate-resistant horseweed fmareslail. 
conrza sp.) or other diftlcull-lo-conlrol weeds present at 
bumdown. apply 22 oz/A of Roundup WeatherMAX in a tank-mix 
with I to 2 pVA 2.4-D. Make appllcalions T to 3D days before 
planting and before horseweed reaches 6" in height. 

Use the recommended label rate ot a soll·applied residual 
herbicide applied preemergence to soybeans as defined in 
I he individual producl's labeling. The residual producl may be 
lank·mixed with Roundup WeatherMAX at burndown. Refer to 
individllal product labels tor ljst of residual herbicides that 
maybe used. 

Follow with 22 oz/A Roundup WeatherMAX in·crop when weeds 
are 2" toB" tall. Refer lo the "Annual Weeds Rate Table" in the 
Roundup WeatherMAX label for rate recommendations for 
specific annual weeds. 

Croprol at ion follow·mg Roundup Ready So~ beans is strongly 
encouraged. Use of a residual herbicide is encouraged 
especially it the cropping syslem is a continuous Roundup 
Ready Soybean syslem. 

Apply a minimum ol 22 oz/A ol Roundup WeatherMAX' 
in·crop when vreeds are 2" to B" tall. 

Refer to the "Annual weeds Rate Table" in the Roundup 
Y/eatherMAX label for rate recommendations for specitic 
annual weeds. Choose the rate to control the most dilficult· 
to·control weed in your field. 

A sequential application ol this product may be required 
to control ne1•r tlushes of vreeds in the Roundup Ready 
Soybean crop. 

If a sequential application is necessary, apply 16 to 22 oz/A 
Roundup WeatherMAX' when vreeds are 3" to 6" tall. 

Tank·mixRoundup Weather~ AX with 6 to 12 oz/A of 
Selecl Max'" and apply to 4" to 36" glyphosate·toleranl 
volunteer corn. 

In-Crop: 
· 44 oz/A per single application 
• 44 oz/A during flowering 
• 64 oz/A emergence through flovrering (R2 stage soybeans) 

Preharvest: 
• 22 oz{A application 

necessary to control weeds at planting and in~crop. 
Failure to control weeds with the rfght rate, at the 
fight time, and with the right product. can lead to 
increased weed competition and the potential for 
decreased yield. 

I 
Always start wilh a weed·free tield. In no-till and reduced· 
till systems. apply a Roundup WeatherMAX• burndovm 
application to conlrol existing weeds before planting. 

Adding 2.4-D in I he burndown can si~niticantly reduce 
broadleaf weed pressure at post-emergence timing. 

Read the 2.4-D product label tor time intervals required 
between application and soybean planting. 

A residual program is encouraged when agronomic 
conditions· favor the practice. 

Reducing Roundup Weatheri~AX rate when tank-mixing 
with a residual or use ol premixes ulilizing a reduced 
rate of glyphosate (such as Extreme·'-·) is nol 
recommended. It the in-crop application is delayed 
and weeds are larger, apply a higher rate of Roundup 
WealherMAX. 

ln·crop application of Roundup Weatl1erMAX provides 
control ollabeled weeds. 

For best results. apply 3 to 4 weeks a tier planting or 
when weeds are 4" to 8" tall. 

If initial application is delayed and weeds are larger, 
apply a higher labeled rate ol Roundup WeatherMAX. 

Choose your Roundup Weatheri~AX rate based on the 
weed species and size listed in the "Annual Weeds Rate 
Table" ol the Roundup l'leatherMAX Label. 

Total Season: 
The combined total of preplant. in-crop and preharvest 
applications of Roundup WeatherMAX can not exceed 
5.3 qt/A. The combined total ot in-crop and preharvest 
applicalions can not exceed 64 oz/A. 

'I' using ar<n~or Roundup agn~ullurnlller~,cide, you must '"'"' •~ th~ label ~ookl<>l '" RouoduP Roaay so,~oan supplomerual labello' I~JI ~'and 10 dew'm'n" a pp-ovmte use ral"-'. 
1r uSin;; Roondud Po«orMAX, apal;oa~ion rateo "'e l~e some"' lOt Roundup Wo31~e,MAX. 



Roundup Ready Soybeans 

WEED CONTROl RECOMMENDATIONS 

Weeds that Tend 
to Have Multiple 
Emerqence Events 

Diff!cuJHo
ControtWeeds 

Perennial Weeds 

Where dense stands at weed species such as common 
lambsquarters, tall and common walerhemp, Palmer 
Amaranth. redroot pigweed. common ragweed, and giant 
ragweed are expected, the toltowinq agronomic practices 
are recommended: 

·Start clean with tillage or burndown in no-till and reduced 
till systems. Include 2,4-D in the burndown. 

• Plant soybeans in narrow rows (<20"). 
• use a pre-plant residual herbicide. 
·Use the right rate of Roundup WeatherMAX at the riqht 

time (proper weed size). 

Black nightshade, velvelleaf. waterhemp. morningglory, 
Florida pus ley, giant ragweed. Pennsylvania smartweed, 
groundcherry. hemp sesbania and spurred anoda are 
ditlicuiHo·control weeds. Please refer to the Roundup 
agricultural herbicide label tor specific rates and weed 
sizes for con\rol ot these weeds. 

An in-crop applica\ion of 22 to 44 oz/A ot Roundvp 
WeatherMAX' will provide suppression and/OI control of 
nvtsedge and perennial weeds like Canada thistle, field 
bindweed. hemp dogbane. horsene!!le, johnsongrass, 
milkweed. quackgrass. etc. 

Weeds such aslambsquarters. waterhemp, pigweed. and giant 
1 agweed tend to emerge throughout the season. Sequential 
Roundup WeatherMAX applications or the addition of a soil 
residual herbicide may be required Jar control ot subsequent 
weed flushes. 

These weed species require special attention be paid 
to Roundup WeatherMAX rate and application liming 
(proper weed size) to obtain excellent weed control. 

A sequential application may be requi1ed if a new 
weed flush occurs. especially in soybeans planted 
in vrlde rows ()20"). 

For additional information on perennial weeds. see the 
"Perennial Weeds Rate Table" in the label booklet tor Roundup 
WeatherMAX. 

For best control, allow perennials to achieve at least 
6" or more of growth before spraying. 

"~ u»Og •oothor Rourtdup' •g.-iclJit•l'ol herb>;ido, you mlt5l rE'fer fo tho l•bol OOoklo' or Rol<1dup Rfl,~V Soyb""" <u~plemoniBI '"bel lor tC.ot brand 10 determine oppropoote "'" ratos. 
if lt510g Rour.pup PoworMAx-•, oppllcanoo rates "'" tlw '"~'e as lor Roondvp WoJtOorMAX 

·NEED RESISTAHCE MMJAGE'·AENT GUIDELiHES 

Follow the guidelines below to minimize the risk 
of developing glyphosate·resistant weed P09Uia
tions in a Roundup Ready Soybean system: 
• Crop rotation is strongly encoUJaged. 
·Scout fields before and after each burndown 

and in-crop application. 
·Start clean with a burndown herbicide or tillage. 

-Tank-mix with 2.4-D to control glyphosate-resistant 
marestail or other tough-to-control broadleaf weeds. 

• use the recommended label rate of a soil-applied. 
residual herbicide such as INTRRO"\ Valor"·, Valor XLV 
or Gangster~·. 

·In-crop, apply R_oundup WeatherMAXat a minimum 
of 22 oz/A before weeds exceed B" in height. 

·If an additional flush of weeds occurs, a sequential 
application of Roundup WeatherMAX at 22 oz/ A 
may be needed before weeds exceed 6" in height. 

• Refer to individual product.labels for a iisr of 
recommended tank-mix partners. 

·Refer to individual product label for list of 
recommended tank-mix partners. 

·Clean equipment before moving from field to 
field to minimize the sp1ead of weed seed. 

·Report repeated non-pedormance to Monsanto 
or your local retailer. 
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Roundup Ready• Soybeans 

RECOMMENDP.JIONS FOR MANAGrNG GLYPHOSATE-RESISTANT WEEDS IN ROUNDUP READY SOYBEANS 

Glyphosate·Re sistant 
Horseweed (Marestail) 

Glyphosate·Resistant 
Amaranthus Species 

-Palmer Amaranth 
Waterhemp 

Gl yphosate- Resistant 
Ambrosia Species 

- Giant Ragweed 
- Common Ragweed 

Glyphosate-Resistant 
Johnsongrass 

Preptant: 
Apply a tank·mi~ture of 22 oz/A Roundup WeatherMAX® with l p!/A 2,4·0 before horseweed exceeds 6" in height. See the 
2,4-0 product label lor time intervals required between application and planting. 

tn·crop; 
It is strongly encouraged that horseweed should be controlled prior to planting using recommended preplan! burndown 
treatments. In-crop, apply a tank-mixture of 22 oz/A Roundup Weather MAX with 0.3 oz/A firstRate"'. This treatment should be used 
as a salvage treatment only for a horseweed infestation that was not controlled preplan!. Application should be made bel ween lull 
emergence ot the first lriloliale leaf and 50 percent flowering stage of soybeans. At the time ot treatment horseweed should not 
exceed 6" in height. 

Prep! ant: 
Apply a tank·mix of 22 oz/A Roundup WeatherMAX with a preemergence residual herbicide such as alachlor (INTRRD"'l 
flumioxazin (Valor':) or another residual herbicide tor preemergence control of Amaranfhus species. 2.4·0 may be added to 
lhe tank·mix to help control emerged Amaranthus species and other broadleal weeds preplan! only. Follow label instructions 
regarding application timing relative to soybean planting. 

ln·crop: 
ll is strongly encouraged that a preemergence residual product be used to control Amaranfhus species prior lo emergence. 
If there is emerged Amaranthu-s in-crop, apply a tank-mixture ol22 oz/A Roundup WeatherMAX with a postemergence product 
wilh activity on Amaranlhus such as lacto!en (Cobra""). Jomesalen (flexstar""J or cloransulam tfirstRateJ. Applications should 
be made on emerged Amaranthus that does not exceed 3" in height. Read and follow all product label instructions. 
ll is likely that visual soybean injury will occur with these lank·mixtures. 

Preplant: • 
Apply a tank-mix ot 22 oz/A Roundup WeatherMAX wilh a preemergence residual herbicide such as cloransulam {FirslRale) 
or cloransulam + flumioxazin (Ganster"''! or another residual herbicide for preemergence control of Ambrosia species. 2.4-0 
may be added to lhe tank-mix to help control emerged Ambrosia species and other broadleaf weeds preplan! only. follow label 
instructions regarding application timing relative to soybean planting. 

ln·crop: 
ll is strongly encouraged that a preemergence residual product be used to control Ambrosia species prior to emergence. II 
there is emerged Ambrosia in-crop, apply a tank-mixture of 22 oz/A Roundup WeatherMAX with a postemergence producf with 
activity on Ambrosia such as lactofen (Cobra) or fomesafen {Fiexstar). Applications should be made on emerged Ambrosia 
that does nol exceed 3" in height. Read and follow all product label instructions. I! is likely that visual soybean iniury will 
occur wilh these tank-mixtures. 

Slarl clean with a burndown herbicide or tillage. 

Preplan! incorporate a residual herbicide such as pendimethalin or trifluralin for control or suppression of seedling 
[ohnsongrass. 

Apply Roundup WeatherMAX in a tankmix with herbicides such as SelectMAX·'. Assure·$· II or Poast Plus tor lhe control ol 
emerged weeds including seedling and rhizome [ohnsongrass. follow all label directions ot tank·mix partners, especially those 
related to weed size. 

In certain areas.llalian ryegrass is known to be resistant to glyphosate. For control recommendations. refer to www.weedresistancemanagement.com 
or calll·BOO·ROUNDUP. When approved. supplemental labeling lor specific herbicide products can also be viewed on www.cdms.net or www.greenbook.ne!. 



Roundup Ready Alfalfa 

PRODUCT DESCRIPTION 

Roundup Ready Alfalfa varieties have in-plant 
tolerance to Roundup~· agricultural herbicides, 
enabling farmers to apply labeled Roundup agricul-

tural herbicides up to 5 days beiore cutting for 
unsurpassed weed control, excellent crop safety, 
and preservation of forage quality potential. 

NOTE: The Pursuant to a Court Order issued on May 3, 2007, ROUNDUP READY ALFALFA 
SEED CAN NOT BE COMMERCIALLY SOLD OR PLANTED until further administrative 
regulatory actions are completed. 

ROUNDUP AGRICULTURAL OVER-THE-TOP HERBICIDE PRODUCTS 

Herbicide products sold by Monsanto for use over 
the top of Roundup Ready Alfalfa for the 2009 .crop 

season are as follows: 

·Roundup WeatherMAX 
• Roundup PowerMAX''-' 

For complete information about the use of Roundup 
agricultural herbicides over the top of Roundup Ready 
Alfalfa, refer to the appropriate Monsanto product's 
label booklet. or to supplemental labeling or fact 
sheets published separately by Monsanto. To learn 
more about applicable supplemental labels or fact 
sheets, call !-800-ROUNDUP. 

Tank-mixtures of Roundup agricultural herbicides with 
insecticides, fungicides, micronutrients or foliar 
fertilizers are not recommended as they may result in 
reduced weed control, crop injury, reduced pest 
control or anr agonism. Refer to the Roundup 
agricultural herbicide product label, supplemental 
labeling, or fact sheets published separately by 
Monsanto for tank-mix recommendations. 

HAY A!'-ID FORAGE !v'1ANAGEMENT PRACTICES 

Roundup Ready Alfalfa must be managed for high 
quality hay/forage prcd uction, inc1ud'1ng timely cutting 
to promote high forage quality (i.e. before tO% bloom) 
and to prevent seed development. In geographies 
where conventional alfalfa seed production is 
intermingled with forage production and the agro
nom·lc conditions (climate and water/irrigation 
availability) are such that forage alfalfa is allowed to 
stand and flower late in the season, Roundup Ready 
Alfalfa must be harvested at or before to% bloom to 
minimize potential pollen flow from hay to common 
or conventional alfalfa seed production. Farmers who 
are unwilling to or who can not make this commitment 
to stewardship should not continue to grow Roundup 
Ready Alfalfa. 

You may use another glyphosate herbicide, but only 
if it has federally approved label instructions for use 
over Roundup Ready Alfalfa, and the product and 
the use label for Roundup Ready Alfalfa have been 
approved by your specific state. Contact the product 
manufacturers, the local reta'11ers, or the local extens'1on 
agents for confirmation that the products carry EPA and 
state approved labeling for this use. MONSANTO DOES 
NOT MAKE ANY REPRESENTATIONS, WARRANTIES 
DR RECOMMENDATIONS CONCERNING THE USE 
OF GLYPHOSATE PRODUCTS SUPPLIED BY OTHER 
COMPANIES THAT ARE LABELED FOR USE OVER 
ROUNDUP READY ALFALFA. MONSANTO SPECIFI
CALLY DENIES ALL RESPONSIBILITY AND 
DISCLAIMS ANY LIABILITY FOR ANY DAMAGE 
FROM THE USE OF THESE PRODUCTS IN ROUNDUP 
READY ALFALFA. ALL QUESTIONS AND COM
PLAINTS CAUSED BY THE USE OF GLYPHOSATE 
PRODUCTS SUPPLIED BY OTHER COMPANIES 
SHOULD BE DIRECTED TO THE SUPPLIER OF THE 
PRODUCT IN QUESTION. 

Roundup Ready Alfalfa varieties have excellent 
tolerance to over-the-top appf1cabons of labeled 
Roundup agricultural herbicides. An in-crop weed 
control program using Roundup WeatherMAX or 
Roundup PowerMAX will provide excellent weed 
control in most situations. A residual herbicide labeled 
{or use in alfalfa may also be applied postemergence 
in alfalfa. Contact a Monsanto Representative, local 
crop advisor, or extension specialist to determine 
the best option for your situation. 

TECHNOLOGY USE GUIDE 
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Roundup Ready• Alfalfa 

STAND TAI<EOUT MW VOLUNTEER MANAGEMENT 

Crop rotations can be divided into two main groups, 
alfalfa rotated to: 1) grass crops (e.g. corn and cereal 

crops); and 2) broadleafcrops. More herbicide 
alternatives exist for management of volunteer alfalfa 

in grass crops. The recommended steps for controlling 

volunteer Roundup Ready"' Arfalfa are: 

Diligent Stand Takeout 

Use appropriate commercially available herbicide 
treatments alone for reduced tillage systems or in 

combina1ion with tillage to terminate the Roundup 
Ready Alfalfa stand. Refer to your regional technical 
bulletin for specific stand takeout recommendations. 
NOTE: Roundup(';· agricultural herbicides are not 
effective for terminating Roundup Ready Alfalfa stands. 

Start Clean 

If necessary, utilize tillage and/or additional herbicide 
application(s) after stand takeout, arid before planting 
of the subsequent rotational crop to manage any 
newly emerged or surviving alfalfa. 

"·I.!EED RESISTANCE MAN.D..GEMEI~T GUIDELiNES 

FollOW the guidelines below to minimize the risk of 
developing glyphosate-resistant weed populations 
in a Roundup Ready Alfalfa system: 

·Scout f1elds before and after each herb.lcide 
application. 

·Use the right herbicide product at the right rate 
and at the right time. 

·To conrrol flushes of weeds in established alfalfa, 
make applications of Roundup WeatherMAX"-'' or 

ROUt~DUP READY ALFALFA STEWARDSHIP 

All farmers shall sign the Monsanto Technology/ 
Stewardship Agreement (MTSA) limited-use license 
application wh'ich provides the terms and condit'1ons 
for the authorized use of the product. Due to special 
circumstances, alfalfa farmers in the Imperial Valley 

of California will also sign an Imperial Valley Use 
Agreement (IVUA) with specific stewardship 
commitments. 

Both the MTSA or IVUA explicitly prohibit all forms 

of commercial seed harvest on the stand. Every 
alfalfa farmer producing seed of Roundup Ready 
Alfalfa must possess an additional, separate, and 
distinct seed farmer contract to produce Roundup 

Ready Alfalfa seed. 

Plan for Success 

Rotate to crops with known and available mechanical 
or herbicidal methods for managing volunteer alfalfa, 

keeping in mind that Roundup agricultural herbicides 
will not tenninate Roundup Ready Alfalfa stands. 

·Rotations to certain broad leaf crops are not 

advisable if the fallTler is not willing to implement 
recommended stand termination practices. 

•In the event that rio known mechanical or herbicidal 
methods are available to manage volunteer alfalfa in 
the desired rotational crop, it is suggested that a 
crop with established volunteer alfalfa management 
practices be introduced into the rotation. 

Timely Execution 

Implement in-crop mechanical or herbicide treat
ments for managing alfalfa volunteers in a timefy 
manner; that is, before the volunteers become too 
large to control or begin to compete with the 
rotational crop. 

Roundup PowerMAXf· herbicide at 22 to 44 oz/ A 

before weeds exceed 6" in height, up to 5 days 
before cutting. 

·Use other herbicide products tank-mixed or in 
sequence with Roundup agricultural herbicide if 

appropriate for the weed spectrum present as part 
of a Roundup Ready Alfalfa weed control program. 

·Report repeated non-performance to Monsanto 
or your local retailer. 

Roundup Ready Alfalfa seed may not be planted 
outside of the United States, or for the production 
of seed or sprouts. 

Any product produced from a Roundup Ready Alfalfa 
crop or seed, including hay and hay products, must 

be labeled and may only be used, exported to, 
processed, or sold in countries where regulatory 
approvals have been granted. It is a violation of 
national and international law to move material 

containing biotech traits across boundaries into 
nations where import is not permitted. 



Roundup Ready Alfalfa 

ROUNDUP READY ALFALFA STEWARDSHIP continued 

Pursuant to a Court Order issued on May 3, 2007, 
Roundup Ready Alfalfa farmers must adhere to the 
requirements set out in the December 13, 2007 USDA 
Administrative Order (http:jjwww.aphis.usda.gov/ 
brs/pdf/RRA_AS_final.pdf) until the USDA com· 
pletes its regulatory process. 

·Farm equipment used in Roundup Ready Alfalfa 
production shall be properly cleaned after use. 

·Roundup Ready Alfalfa shall be handled and clearly 
identif1ed to minimize commingling after harvest. 

These requirements include, but are not limited to: 

For additional information see the USDA website: 
http://www.aphis.usda.gov/biotechnology 
alfalfa.shtml 

• Pollinators shall not be added to Roundup Ready 
Alfalfa fields grown only for hay production. 

WEED CONTROL RECOMMENDATIONS 

In established stands, to preserve the quality potential 
of forage and hay, applications should be made after 
weeds have emerged but before alfalfa re-growth 

interferes with application spray coverage of the 
target weeds. 

Estabtished Stands 

weeds Controlted 

Maximum Use Rates 

AI ter the first harvest of a newty esl abl"lshed stand. 
up to 44 oz/A ol Roundup WeatherMAx~~ herbicide 
per cutting may be applied up to 5 days before each 
subsequenl cutting. The combined total per year for 
all in·crop applications in established stands must 
nol exceed 132 oz/A (4.1 qi/Al of Roundup WeatherMAX. 

For specific application rates and instructions tor 
control ol various annual and perennial weeds. reler 
lo lhe Roundup WeatherMAX· herbicide label 
booklet. Some weeds vrlth multiple germination 
times or suppressed (stunted} w2eds may require a 
second appl"lcation of Roundup WealherMAX' 
herbicide lor complete coni rol. For some perennial 
weeds. repealed applicalions may be required to 
eliminate crop competition throughoul the growing 
season. 

In-Crop: 
• 44 oz/A per single application. 

• Established Stand Total: 44 oz/A per cutting 
up to 5 days betore harvest 

Appl"lcar10ns between cutfmgs may be 
applied as a single application or in 
multiple applicalions (e.g. 2 applications 
of 22 oz/A). 

Sequential applications should be at 
least 7 days apart 

In addition to those weeds listed in the 
Roundup WeatherMAX·Iabel booklels. this 
product will suppress or conlrol the 
parasitic weed. dodder (Cuscufa spp.) 
in Roundup Ready Alfalfa. Repeat 
applications may be necessary for 
complele control. 

For tough·lo·conlrol vreeds or weeds 
not controlled bV Roundup~' agricultural 
llerbicides use labeled rates ol other 
herbicides, alone or in tank·mixtures, 
1·rith Roundup agricultural herbicides. 

Total Per Year: 
The combined lola I per year tor all in·crop 
applicalions in eslablished stands must not 
exceed 132 oz!A t4.1 qi/Al of Roundup 
WeatherMAX. 

'II us1ng anotller Roundup a~nculturoltw;bic•do, you mu" rorer to the label boofle< or sopo,owly publi<hi!<l Rouodup Reot!y Alro~o supplomonmlloOOI 
ror ll•~t brand to detormioe approp'late use rates. II •!Sing Roundup ?oweo\1AX, appl'c"("'n rores "'"tho samo as lor Rouodop WeolhcJt~AX. 

In cerlain areas, populations of ryegrass, marestail. common ragW€ed. gianl ragweed. Palmer Amaranth and waterhemp 
are known to be resislanl to glyphosale. for control recommendations for resistant biolypes of these vreeds. refer to 
www.weedresistancemanagement.com or caiii·BOO·ROUNDUP. When approved. supplemenlallabeling for specific 
herbicide products can also be viewed on www.cdms.net or www.qreenbook.net or obtained by calling I·BOO·ROUNOUP. 
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Roundup Ready'' Spring Canota 

PRODUCT DESCRIPTION 

Roundup Ready~ Spring Canol a varieties contain 
in-plant tolerance to Roundup agricultural herbicides, 
enabling farmers to apply Roundup'f' agricultural 
herbicides oVer the top of Roundup Ready Spring 
Canola anytime from emergence through the 6-leaf 
stage of development. The introduction of the Roundup 
Ready trait into leading spring canola hybrids and 

varieties gives farmers the opportunity for unsurpassed 
weed control, proven crop safety, and maximum 
profit potentiaL With Roundup Ready Spring Canola, 
farmers hav~ the weed management tool necessary to 
improve spring canola profitability, wh"le prov.(flng a 
viable rotational crop to help break pest and disease 
cycles in cereal-growing areas. 

ROUNDUP AGRICULTURAL OVER, THE-TOP HERBICIDE PRODUCTS 

Herbicide products sold by Monsanto for use over 
the top of Roundup Ready Spring Canola for the 
2009 crop season are as follows: 

·Roundup WeatherMAX"' 
·Roundup PowerMAx·•· 

For complete information about the use of Roundup 
agricultural herbicides over the top of Roundup Ready 
Spring Canofa, refer to the appropriate product's 
label booklet. 

You may use another glyphosate herbicide, but only 
if it has federally approved label instructions for use 
over Roundup Ready Spring Canola, and the product 
and the use label for Roundup Ready Spring Canola 
have been approved by your specific state. Contact 

NEED RESiSTJ\HCE MANAGEt/•ENT GUIDELINES 

Follow the guidelines below to min1mize the risk 
of developing glyphosate-resistant weed populations 
in a Roundup Ready Spring Canola System: 

·Scout fields before and after each burndown 
and in-crop application. 

·Start clean with a bumdown herbicide or tillage. 
•In-crop, apply RoundupWeatherMAX herbicide 

before weeds exceed 3" in height. 

the product manufacturers, the local retailers, or 
the local extension agents for confirmation that the 
products carry EPA and state approved label"lng for 
this use. MONSANTO DOES NOT MAKE ANY REPRE
SENTATIONS, WARRANTIES OR RECOMMENDATIONS 
CONCERNING THE USE OF GLYPHOSATE PRODUCTS 
SUPPLIED BY OTHER COMPANIES WHICH ARE 
LABELED FOR USE OVER ROUNDUP READY SPRING 
CANOLA. MONSANTO SPECIFICALLY DENIES ALL 
RESPONSIBILITY AND DISCLAIMS ANY LIABILITY 
FOR ANY DAMAGE FROM THE USE OFTHESE 
PRODUCTS IN ROUNDUP READY SPRING CANOLA. 
All QUESTIONS AND COMPLAINTS CAUSED BY 
THE USE OF GLYPHOSATE PRODUCTS SUPPLIED 
BY OTHER COMPANIES SHOULD BE DIRECTED TO 
THE SUPPLIER OF THE PRODUCT IN QUESTION. 

·A sequential application of Roundup WeatherMAX 
herbicide may be needed. 

·Clean equipment before moving from field to field 
to minimize the spread of weed seed. 

• Report repeated non-performance to Monsanto 
or your iocal retailer. 



Roundup Ready Spring Cano/a 

WEED COI~TROL RECOII'lMENOATIONS [SPRJNG-SEEOEO) 

Two-Pass Program-
for Annual and Perennial 
Weed Control 

Slnqte Application-For 
Annual Weed Control 

Maximum Use 
Rate For Roundup 
WeatherMAX 

for broad-speclrum control of annual and 
perennial weeds.use an initial application ot 
II oz/A or Roundup WeatherMAXe*. in 5 to 10 
qai/A water volume. No surtactant is required. 

Make a second application of 11 oz/A of 
Roundup weatherMAX" no less than 10 days 
after initial application up to I he 6-leaf 
staqe (preboltinq). 

Do rrot exceed II oz/A per application. 

for broad-spectrum conlrol or annual and 
easy-to-control perennial weeds, make a 
sinqle application of 16 oz/A of Roundup 
Weatl\erMAX.* 

Two over·the·lop applicalions: Do not e~ceed 
11 oz/A per application. 

Single over·the·lop applications: Do not 
exceed 16 oz/A. No additional application 
can be made. 

Spray when canola is at the 0· to 6·1eaf staQe of growth. To ma~imize yield 
poten!i.3t. spray Roundup Ready Spring canola ar lhe I· to 3·1eaf stage to 
eliminate competing weeds. Short·term yellowing may occur with later 
applications. with lillie effect on crop QroYrth, maturity, or yield. 

\Vail a minimum of 10 days between applications. Two applications 
ot Roundup \VeatherMAX will'. 

• Conlrollate flushes or annual weeds such as foxtail, pigweed. 
and wild mustard. 

·Prov-ide season·long suppression ot Canada thistle, quackgrass. and 
perennial sow thistle. 

• Provide better yields by eliminalinQ competition from bOth annuals 
and hard·to·control perennials. 

For besl results, spray Roundup Ready SprinQ Canola at the 2· to 
3·1eaf sla ge.Can be applied up to 6·1eaf slage; yellov1ing may occur 
with later application with lillie ellecr on crop growth, maturity, or yield. 

No addilional over·the·top applications can be made. 

'II "''"8 "nol her P.o"Odo;l Og'ICUIJ"r"l hOlb•o;dc, yo11 rnw reie< 10 lho label bC<llJei or ;oparalo!y pubi>'ho<l Ro<1ndud RoWy AlfOifo ~,dpionlenliliiOI><.' lor II>Jl bmn<l 10 doiernino a~propn"le u~e '"''" 
11 ""n.& Ro"o<NP PoworMAX, oppi>CoMn "le> "" lhO somo .s lor Rou11dup WoalhorMHX. 

PURCHASING AND PROTEC-T\HG ROUI,JDIJP READY SPRIHG CANOLA TECHNOLOGY 

Using Roundup Ready technology can improve weed control, increase 
profits, and help maximize your efficiency and productfvity. Farmers 
must comply with the Canol a Use Agreement (CUA) and the MTSA. 

As with other Monsanto trait technologies, farmers must sign the 
MTSA before purchasing Roundup Ready Spring Canola. Farmers 
must then purchase a CUA to plant this patented technology. The 
CUA defines the number of Roundup Ready Spring Canola acres 
a farmer plans to grow and is available only through Monsanto 
Authorized Retailers. By signing the CUA, a farmer also agrees to 
meet certain conditions. 

To purchase Roundup Rea<iy Spring Canol a, a farmer must follow 
these steps: 

• Sign the MTSA. 
This agreement allows farmers to purchase all current and new 
Roundup Ready technologieS. Farmers who sign agreements 
receive a Technology Card and Monsanto Technology I. D. number. 

·Sign up for Roundup Ready Spring Canota acres. 
This requires farmers to purchase a CUA (as described in the 
previous section). Farmers may sign a ~2-Application System 
CUA", a "Spr'mg System CUA" or a "Non-Roundup Opfron CUA", 
The "2-Application System CUA'' and "Spring System CUA" include 
Roundup WeatherMAX for use in Roundup Ready Spring Canola. 

• Purchase the seed. 
To purchase Roundup Ready Spring Canola seed, farmers must 
provide a copy of their CUA to their see<i dealer in order to 
receive seed. 

• Reconcile actual seeded acres. 
A Monsanto Authorized Retailer will visit each farm and complete 
the legal description of the final planted acres on the CUA form. 
Monsanto randomly audits retailers for compliance with this 
reconciliation requirement through on-farm visits by a Canola 
Stewardship Representative. 
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Roundup Ready® Winter Cano/a 

PRODUCT DESCRIPTIO!'-\ 

Roundup ReadyBWinter Canola varieties have been 
developed for seeding in the fall and harvesting the 
following spring/summer. Roundup Ready Winter 
Canola varieties conta·m in-plant tolerance to Roundup·l 
agricultural herbicides, enabling farmers to apply 
Roundup agricultural herbicides over the top of 
Roundup Ready Winter Canola anytime from emer
gence to canopydosure or prior to bolting ·m the 
spring. The introduction of the Roundup Ready trait 

into winter canola varieties assures farmers of 
unsurpassed weed control, crop safety, and maximum 
yield potential. Roundup Ready Winter Canola offers 
farmers an important option as a rotational crop 
in traditional monoculture winter wheat production 
areas. Introducing crop rotation is an important 
factor in reducing pest cycles, including weed and 
disease problems. 

ROUNDUP AGRICULTURAL OVER-THE-TOP HERBICIDE PRODUCTS 

Herbicide products sold by Monsanto for use CONCERNING THE USE OF G LYP HOSATE PRODUCTS 
over the top of Roundup Ready WinterCanola for SUPPLIED BY OTHER COMPANIES WHICH ARE 
the 2009 crop season are as follows: 

·Roundup WeatherMAX'" 
• RoundupPowerMA>V' 

You may use another glyphosate herbicide, but only if 
it has federally approved label instructions for use 
over Roundup Ready Winter Ca nola, and the product 
and the use label for Roundup Ready Winter Canol a 
have been approved by your specific state. Contact 
the product manufacturers, tile local retailers, or the 
local extension agents for confirmation that the 
products carry EPA and state approved labeling for this 
use. MONSANTO DOES NOT MAKE ANY REPRESEN
TATIONS, WARRANTIES OR RECOMMENDATIONS 

'i!EED RESISTANCE MANILGEL·1ENT GUiDELINES 

Follow the guidelines below to minimize the risk of 
developing glyphosate-resistant weed populations 
in a Roundup Ready Winter Canola sysiem: 

• Scout fields before and after each burndown 
and in-crop application. 

·Start clean with a burndown herbicide or tillage. 
·In-crop, apply Roundup WeatherMAX herbicide 

at labeled rate before weeds exceed 3" in height. 

LABELED FOR USE OVER ROUNDUP READY WINTER 
CANOLA. MONSANTO SPECIFICALLY DENIES All 
RESPONSIBILITY AND DISCLAIMS ANY LIABILITY 
FOR ANY DAMAGE FROM THE USE OF THESE 
PRODUCTS IN ROUNDUP READY WINTER CANDLA. 
ALL QUESTIONS AND COMPLAINTS CAUSED BY THE 
USE OF GLYPHOSATE PRODUCTS SUPPLIED BY 
OTHER COMPANIES SHOULD BE DIRECTED TO THE 
SUPPLIER OF THE PRODUCT iN QUESTION. For 
complete information about the use of Roundup 
agricultural herbicide brands over the top of Roundup 
Ready Wmter Canola, refer to the appropr'1ate 
product's labeling. 

·A sequential application of Roundup WeatherMAX 
herbicide at labeled rate may be needed. 

·Clean equipment before moving from field to field 
to minimize the spread of weed seed .. 

·Report repeated non-performance to Monsanto 
or your local retailer. 



Roundup Ready Winter Cano/a 

WEED CONTROL RECOMMENDA.TtONS ;WINTER-SEEDED) 

Sequential Applications The two-pass program gives the greatest 
llexibifrty in controlfmg tate emerging weeds. 
For broad-spectrum weed control. apply 11 to 
22 oz/A of Roundup WeatherMAX' herbicide to 
Z·leaf or larger Roundup Ready Winter canota 
in the fall. Use 5 to 10 gallons/A water volume. 
Do not add surfactants. 

Single Application 

Maximum Use Rate For 
Roundup weatherMAX 

Apply a second application ot Roundup 
WeatherMAX' al It to 22 oz/A at a minimum 
interval ot 60 days after the first application 
and belore bolting In the spring. 

Do not exceed 22 oz/A per application. 

For b1oad·spectrum control of annual 
and easy·to·control perennial weeds. make 
a single application of 16 to 22 oz/A of 
Roundup WeatherMAX*. preferably in the fall. 

Any single ovedhe·top application ot Roundup 
WeatherMAX* should not exceed 22 oz/A. ~Jo 
m01e I han ll'rO over·the·top applications may 
be made !rom crop emergence to canopy 
closure prior lo bolting in· the sPring. 

Spray when Roundup Ready Winter Canota 
is at lhe 2-31eaf stage of growth. Early 
applications can eliminate competing weeds 
and improve yield potential. · 

Two applications of Roundup WeatherMAX 
will provide control of early emerg·rng annual 
~reeds and winter emerging weeds such as 
downy brome. cheat, and iointed goatgrass. 

For best results. spray Roundup Ready Winter 
Canota at the 2-31eaf stage and when weeds 
are small and actively growing. Applications 
must be made prior to bolting. USe the higher 
rate in the range when weed densities are high, 
when weeds have over·vrintered or when weeds 
become large and well established. 

Applications of greater than 16 fluid ounces/A 
prior to I he 6-leaf stage may result in 
temporary yellowing and/or growth reduction. 

'!I u•ing ar.othel Roondup br;;nd horbie<!o. you mw ruiOI 10 !he label boot1e101 R<> B'ldup Road) W<niCI Cano!o supblomenE~i loDe! lor IM! b!Md ~~ M!Orm<no 
a•JPropri(lle "'e m•.es. 1r using Rovodup Pow01MAX, a pp'.teaftJ n 10•.cs am fE" same os (~r Rov•~"P ~loathwMAX 

Gf/AZING 

It is recommended that Roundup Ready Winter Canola 
not be grazed. While Roundup Ready Winter Canota 
may provide farmers additional opportunity as a 
forage for grazing livestock, at the present time 
insufficient information exists to allow safe and proper 
grazing recommendations. Preliminary data suggest 
<hat excessive grazing can significantly reduce grain 

yield, and that careful nitrate management is critical 
in managing Roundup Ready Winter Canola as a 
forage to limit the risk of livestock nitrate poisoning. 
State universities are assessing the potential and the 
instructions for grazing Roundup Ready Wnter Canota 
and they will provide grazing management guidelines 
when their research is completed. 

In certain areas, populations of ryegrass, marestail, common ragweed, giant ragweed, Palmer Amaranth and vralerhemp 
are known to be resist ani to glyphosate. For control recommendations for resistant biotypes ol these weeds. refer to 
www.weedresistancemanaqement.com or call t·800·ROutJDUP. \Vhen approved, supplemental labeling tor specific herbicide 
products can also be vievred on www.cdms.net or www.qreenbook.net. 

TECHNOLOGY USE GUIDE 
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Roundup Ready® Sugarbeets 

PRODUCT DESCRIPTION 

Roundup Ready"· Sugarbeet varieties have in-plant 
tolerance to Roundup'·' agricultural herbicides, enabling 
farmers to apply labeled Roundup agricultural 

herbicides from planting through 30 days prior to 
harvest for unsurpassed weed control, excellent crop 
safety, and preservation of yield potential. 

ROUNDUP AGRICULTURAL OVER·THHOP HERSICtDE PRObUCTS 

Herbicide products sold by Monsanto for use over 

the top of Roundup Ready Sugarbeets for the 2009 
crop season are as follows: 

• Roundup WeatherMAX,; 
·Roundup PowerMAx-•· 

For complete information about the use of Roundup 

agricultu1·a1 herbicides over the top of Roundup Ready 
Sugarbeets, refer to the appropriate Monsanto 
product label booklet, or to supplemental labeling 
or fact sheets published separately by Monsanto. To 
learn more about applicable supplemental labels or 
fact sheets, call I-BOO-ROUNDUP. 

Tank-mixtures of Roundup agricultural herbicides 
with insecticides, fungicides, micronutrients or foliar 
fertilizers are not recommended as they may result 
in reduced weed control, crop injury, reduced pest 
control or antagonism. Refer to the Roundup agricul
tural herbicide product label, supplemental labeling, 
or fact sheets published separately by Monsanto 
for tank-mix recommendations. 

Sugarbeets are very sensitive to herbicide injury 
from phenoxy and other classes of herbicides. It is 
important to follow recommendations found on the 
herbicide product labels for cleaning spray tanks prior 
to adding Roundup agricultural herbicides to them. 

MANAGEMEI'-!T PRACTiCES 
Sugarbeets are extremely sensitive to weed competi
tion for light, nutrients and soil moisture. Research 
on sugarbeet weed control suggests that sugarbeets 
need to be kept weed-free for the first eight weeks 
of growth to protect yield potential. The1·efore, weeds 
must be controlled when they are small and before 
they compete with Roundup Ready Sugarbeets 
(exceed crop height), that is from less than 2" up to 4" 
in height, to preserve sugarbeet yield potential. More 
than one in-crop herbicide appJication will be required 
to control weed infestations to protect yield potential 
as Roundup agricultural herbicides have no soil 
residual activity. Bolting sugarbeets must be rogued 
or topped ·rn Roundup Ready Sugarbeet fields. 

You may use another glyphosate herbicide, but only 
if it has federally approved label instructions for use 
over Roundup Ready Sugarbeets, and the product 
and the use label for Roundup Ready Sugarbeets have 
been approved by your specific state. Contact the 
product manufacturers, the local retailers, or the local 
extension agents for confirmation that the products 
carry EPA and state approved labeling for this use. 
MONSANTO DOES NOT MAKE ANY REPRESENTA
TIONS, WARRANTIES OR RECOMMENDATIONS 
CONCERNING THE USE OF GLYPHOSATE PRODUCTS 
SUPPLIED BY OTHER COMPANIES THAT ARE 
LABELED FOR USE OVER ROUNDUP READY 
SUGARBEETS. MONSANTO SPECIFICALLY DENIES 
ALL RESPONSIBILITY AND DISCLAIMS ANY LIABIL
ITY FOR ANY DAMAGE FROM THE USE OF THESE 
PRODUCTS IN ROUNDUP READY SUGAR BEETS. 
ALL QUESTIONS AND COMPLAINTS CAUSED BY 
THE USE OF GLYPHOSATE PRODUCTS SUPPLIED BY 
OTHER COMPANIES SHOULD BE DIRECTED TO THE 
SUPPLIER OF THE PRODUCT IN QUESTION. 

Roundup Ready Sugarbeet varieties have excellent 
tolerance to over-the-top applications of labeled 
Roundup agr',cultural herb"1c"1des. A postemergence 
weed control program using Roundup WeatherMAX 
or Roundup PowerMAX will provide excellent weed 
control in most situations. A residual herbicide labeled 
for use in sugarbeet may also be applied preemer
gence, preplan!, or postemergence in Roundup Ready 
Sugarbeets. Contact a Monsanto Representative, 
local crop advisor, or extension specialist to deter
mine the best option for your si<uation. 



Roundup Ready Sugarbeets 

WEED RESISTAh!CE f,f!ANAGEf·ilENT FOR ROUNDUP READY SUGAR BEETS 

Follow the guidelines below to minimize the risk of 
developing glyphosate-resistant weed populations 
in a Roundup Ready Sugarbeet system. 

·Start clean with tillage and follow up with a 

burndown herbicide, such as Roundup agricultural 
herbicides, if needed prior to planting. 

• Early season weed control is critical to protect 
sugarbeet yield potential. Apply the first in-crop 
application or Roundup WeatherMAX at a minimum 
of 22 ozjacre while weeds are Jess than 2" in height 

·Follow with additional postemergence in-crop 
application of Roundup WeatherMAX at a minimum 
of 22 ozjacre for additional weed flushes before 

weeds exceed 4" in height. 

AGRON01'J11C PRINCiPLES IN SUGAR BEETS 

Sugarbeet yield is very sensitive to early-season weed 
competition. It is important to select the appropriate 
herbicide product. application rate and timing to 
minimize weed competition to protect yields. The 
Roundup Ready Sugarbeet system provides a 
mechanism to control weeds at planting and once 
Roundup Ready Sugarbeets emerge. Failure to control 
weeds with the rigllt rate, at the right time, and with 

·Add spray grade ammonium sulfate at a rate 
of 17 lbs/100 gallons of spray solution with 
Roundup agricultural herbicides to maximize 
product performance. 

·Use mechanical weed control/cultivation and/or 
residual herbicides where appropriate in your 
Roundup Ready Sugarbeets. 

·Use additional herbicide modes of action/residual 
herbicides and/ or mechanical weed control in other 
Roundup Ready crops you rotate with Roundup 
Ready Sugarbeets. 

·Report repeated non~ performance of Roundup 
agricultural herbicides to Monsanto or your 
local retailer. 

the right product, can lead to increased weed 
competition, weed escapes, and the potential for 
decreased yields. Tank~mixtures of Roundup 
agricultural herbicides with fungicides, insecticides, 
micronutrients or foliar fertilizers may result in crop 
injury and reduced pest control or antagonism and 
are not recommended. 

ln certain areas, populations of rye grass. marestail. common ragweed. giant ragweed. Palmer Amaranfh, waterhemp and 
johnsongrass are known to be resistant to glyphosate. For control recommendations for resistant biotypes of these weeds. 
reJer to www.we!!dresistancemanagement.com or tall t·SOO·ROUNOUP. WI ten approved, supplemental labeling lor specific 
herl:icide products can also be viewed on www.cdrns.net or www.greenbook.nf!t or obtained by calrmg I·SOO·ROUNDUP. 
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Roundup Ready® Sugarbeets 

WEED CONTROL RECOMMENDATIONS 

Preptant Burndown 

Over·7he·7op 
Applications up to 
elght·leaf Roundup 
Ready Sugarbeets 

Ovior·7he·Top 
Appllcations to 
greater than 
elght·leaf Roundup 
Ready Sugarbeets 

Maximum 
Use Rates 

After preplan! tillage or bedding 
operaliorlS have been completed, a 
preplan! burndown application of 
Roundup WeatherMAXM at 22 to 44 oz/ 
acre may be applied to control weeds that 
have germinated after tillage and prior 
to planting. 

See the label for appropriate rates by 
weed species and weed size. 

Up to two app1"1calions of Roundup/\ 
agricultural herbicides may be made 
prior to the B·leal stage of Roundup 
ReCKiy Sugarbeels. 

7he lirsl application of 22 to 32 oz/acre 
of Roundup Y/ealherMAX"' should be 
made when IT'l!eds are less than 2" in 
height to protect yield potential. 

Make an additional application ol 22 to 
32 oz/acre ot Roundup l'leatherMAX 
belore weeds exceed 4" in height. 

Maximum in-crop Roundup WeatherMAX 
prior to 8-leaf stage must not exceed 
56 oz/acre. 

Up to two additional applications of 
22 oz/acre of Roundup Weat11erMAX 
can be made afler the eight-leal stage 
up to 30 days prior to harvest. 

Maximum in-crop Roundup WealherMAX 
from 8-leal stage up vntil30 days prior 
to harvest must not exceed 44 oz/acre. 

ln·Crop: 
• 7wo applications of Roundup 

WeatherMAX prior to the B·leaf stage 
ot Roundup Ready Sugarbeels 
• 32 oz/acre per single application 

up to the 8-leaf stage. 
·Combined maximum of 56 oz/acre 

in·crop prior to the 8-leaf stage 
• 7wo applications ol Roundup 
Weatheri~AX after the 8-leaf stage 
up to 30 days prior to harvest 
• 22 oz/acre per single application 
after the 8-leaf stage. 

·Combined maximum of 44 oz/acre 
in-crop after the 8-leaf stage until 
30 days prior to harvest 

Always utilize tillage to start with a weed·free field. 

Sugarbeels are sensitive to weed competition and can 
lose yield rapidly if weeds are not controlled early. More 
than one in·crop Rovndup WealherMAX application will 
be required to control weed infestations to protect yield 
potential as Roundup agricultural herbicides have no soil 
residual activity. 

Add ammonium sultate at a rate of 171bs/IOO gallons ol 
spray solution with Roundup agricultural herbicides to 
maximize product performance. 7ank·mixtures of Roundup 
agricultural herbicides with tun~icides, insecticides. 
micronulrienls or toliar lerlilizers are not recommended. 

Sequential appftcations should be at least 7 days apart. 

Add ammonium sui late at a rate ol l71bs/!00gallons 
of spray solution with Roundup a~ricultural herbicides 
to maximize product perlormance. 7ank·mixtures 
of Roundup agricultural herbicides with fun~icides, 
insecticides. micronulrients or toliar fertilizers are 
not recommended. 

Sequential applications should be at least 
7 days apart. 

Total Per Year: 
7he combined total per year for all Roundup 
WealherMAX applications includin~ pre-plant must 
not exceed 5.3 qtlacre. 

7olal in-crop application must not exceed 3 qtjacre. 

Add ammonium sulfate at a rate of 17 lbs/lOO gallons 
of spray solution with Roundup agricultural herbicides 
to maximize product performance. Tank-mixtures of 
Roundup agricultural herbicides with fungicides. 
insecticides. micronutrients or foliar fertilizers are 
not recommended. 

·11 """g ~not~"' RouM"P "V'cut:u,al ~<tb\Cido, """ mu;l "''"' ro tl~e <obel bock let 01 '-P•ra:~ly po~htl')d Rcuoouo Roady Sugolbocl~ supplemon!allobello' 
11\111 b'and lo dete1mine 'PPIOPn<ltc uso mws.ll eMn~ Rowrnlup Powe~MAX", ap~licaticn tatoo ate 1~e >ome "' for Rcut>dup Wcottlo.<MAX. 



Notes: 

• 
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AUTHORIZED DEALERS AND RETAILERS 

Authorized Dealers and Retailers are farmers' primary source of information on Roundup Ready~. YieldGard"' and Bollgarde crops. 

Any questions about Monsan!O products should be directed to a seed company, Authorized Dealer /Retailer or Monsanto at 1-800-ROUNDUP. 

Not all products are registered in all states and counties. Check the product registration status in your area. 

For the most current listing of licensed patents, refer to tile 2009 Monsanto Technology /Stewardship Agreement (MTSA)_ 

Ro"ndup Read)" Mall<> seed may not be plonre<l ootsde of tno Unite<j States. cr for fhe producr'on of 
seed or 'P"'"''- Any product prodeced frcm a Rour.d"p Reody" Alfalta oop or see<j, inclua•ns fcrago, 
tlay and hay products. may only oe uwJ, expo~e<rto, proco.,;ed or •old in countno• wtlem regu'•tory 
•pprov•ls houe been granted. It" a u,ofaMn ol nat,onatand internOIIOOilllaw to mo~ maten•l 
con1a1ning M!Bctl traits •cross bouod111"1C• into nat1ons "'here import" oo: pBrmitte<j_ Roundup 
WeJther~AX' and Roundup P<>werMAX~ tlerticcdes are approved in all sta!Bs for use ovor·ttl.,._top vrilh 
Roundup Ready" Alfalfa forfOOlge and My pr<>Ooct,on. 

Bullet~. Degree•. Degree Xtra•, Hames.•, tNTRRD', LafJ•t•. and Mrcro-re<:ll~ are restnmed use 
pest1C1des and "" not regrstered in •II states Ttle oi,tnbution, sale or use ol an unreg,sfered 
peStiCJde IS • v1ola11on of federot Jnd!or state ''"'and,. strictly drohJb,fed. Chock w1th your local 
Monsanto dealer or Monsonto representa~"• lor fhe product regiStration status 1n ycur state 

Always Read ond Follow Po•ticido Label Directions. Roundup Roady" crnps contarn genes \t'.at 
confer tolerance to giyptlosate, flle act1ve 1ngteoienf m Rouo:!up~ agrictJIIUroi herbddes. Growors 
shoold be sure that the g:ypt~ooate product used o-rer Roundup Ready' Flex cotton nos been tested 
for tMt use so as to reduce the fiSk olloaf damage. See ttlo RoundUp Ready" Rex rechn1cal Use 
Gu1de for dotarts. Roundup• agncu!turol tlor1liCideS will K1ll crop• th•t "" not tolerant to glyptlosate. 
Botgord'. Bollj;ard• a!'l<l deSign, Mllg•rd 11•. Bottgard 11• and design, Bulie!", Degree". Degree Xtro•, 
1-farness•. ~l rRRD', t..onat•, M,oro-T""tl', Re.pect the Refuge•, Respect ttle Refuge and d"'ign• • 
Roundup•, Rcundud Powe~4AX'. Rooodup Reaey•, Roundup Ready RArEm, Roundup T""tlr.ologf, 
Roundup Wea1herMAx•. STARr CLEAN, S fA~ CLEAN.~. i!ilnsorb' ,YioldGar<t>, YiBidGar<t> RoorJ.~orm. 
~ieldGard~ Rnotwerm Wlttl Roul'l<lup Read}'' Com2, YJei<!Gard \ll and Deoign'. YioldGard VT 
Rcotworm/M2~. y,~ldGard vr fnple', ano f~onsanto rmag,r...• a~d fhe u1no symbol oro trademarks 
of flonsonto rectloofogy LlC Seloot Ma>~w,lh lrr;1W Tectlr.otogym are trademarKs of Valent U.S A 
Co'l>oraMn. All other frademarts are the proP.,rt)l of the" resi><'o\1110 ,.""""- 02008 Monsonfo 
Company I tB228Ap~d) 5A·9V-OB-304D 

MONSANTO 
im ine· 



DAIAPACKAGE BEAN SHEET 
Date: 09~Dec-2008 

Page t of t 

* * * Registration Information * * * 

Registration: 524-575 - MON 89034 

Company: 524 - MONSANTO COMPANY 

Risk Manager: AM 92- Dennis Szuhay- (703) 305-6098 Room# PYI S-8761 

Risk Manager Reviewer: Jeannine Kausch JKAUSCH 

Sent Date: 01-Aug-2008 Calculated Due Date: 17-Nov-2008 

Type of Registratlon: Product Registration - Section 3 

Decision #: 398530 

DP #: (359376) 

NON PRIA 

Parent DP #: 

Submission#: 833609 

Edited Due Date: ~~~~~ 

Action Desc: (570) CONDITIONAL REGISTRATION FOLLOW-UP;DATA REQUIRED;REQUIRES RD REV!I 

Ingredients: 006515, Bacillus thuringiensis Cry2Ab2 protein and the genetic material necessary (vector PV-: 

006514, Bacillus thuringiens'1s CrytA. lOS prote'1n and genetic material necessary (vector PV-ZMIR245) for its production ir 

* * * Data Package Information * * * 

Expedite: 0 Yes • No Date Sent: 04-Dec-2008 Due Back: ~~~-~ 

DP Ingredient: 0065 t4, Bacillus thuringiensis CrytA. 105 protein and genetic material necessary (vector PV-Z~ 

0065 t5, Bacillus th uring'1ensis Crt2Ab2 protein and the genetic material necessary (vector Pv-: 

DP Title: Response to Reg. Conditions- Tech Agreement 

CSF Included: 0 Yes e No Label Included: 0 Yes e No Parent DP #: ~~~~-

Assigned To Datetn Date Out 

Organization: BPPD I MPB 04-Dec-2008 ~~~~~Last Possible Science Due Date: 2t-May-2008 

Team Name: MPB IRM Science Review 04-Dec-2008 Science Due Date: ~~~-~ 

Reviewer Name: Borges, Shannon 04-Dec-2008 Sub Data Package Due Date: ~~~~~ 

Contractor Name:-~~~~~~~~--

* * * Studies Sent for Review * * * 
No Studies 

* * *Additional Data Package for this Decision * * * 
No Additional Data Packages 

* * * Data Package Instructions * * * 
Hi Shannon, 

Per the registration notice for MON 89034, Monsanto has been asked to submit a copy of their grower agreement. Please rev'1ew the language 
of this modified grower agreement to ensure that it is acceptable to the IRM team. 

Thanks, 

Jeannine 



July 29, 2008 

Dr. Sheryl Reilly, Chief 
Microbial Pesticides Branch 

MONSANTO 
imagine 

Biopesticides and Pollution Prevention Division (7511P) 
United States Environmental Protection Agency 
Washington, DC 20460 

ljOO I (EYE) STREET, NW 

Sum 450 EAST 

W ASHING"iON, D.C. 20005 

?HONE (~02) ;83·2866 

FAX (202) 789-1748 

http:/ jwww.monsanto.com 

Subject: Response to Conditions of Registration for MON 89034 (EPA Reg No. 524-575) and 
MON 89034 x MON 88017 (EPA Reg No. 524-576) 

Dear Dr. Reilly: 

On June 10, 2008, Monsanto received conditional registration approvals for MON 89034, EPA Reg. 
No. 524-575, and MON 89034 x MON 88017, EPA Reg. No. 524-576. Monsanto intends to comply 
with the conditions as outlined in the registration documents. However, in some cases Monsanto 
already has completed the requirements and submitted reports to EPA in the amendment request 
dated June 11,2008 (more details below). The current submission is to address the following three 
requirements, and we will write to you with respect to other conditions and requirements in the 
future. 

1. On page 2 of tbe registration documents: under Insect Resistance Management, on cross 
resistance likelihood between CrylA.lOS, Cry lAc, CrylF, EPA requested a study protocol, 
due August 1, 2008 and a final report, due Aprill, 2009. 

Monsanto requests a waiver on submission of a study protocol prior to study initiation because the 
study has been completed. We had started the study prior to the registration based on the 
information we received from EPA in a letter dated December 19, 2007. Monsan~o has completed 
the study and the report (lvlRID 474748-01: Head, G. P. 2008. Assessment of the impact ofMON 
89034 introduction on Bt resistance development in European and Southwestern com borer.) was 
submitted to EPA in June 2008 to support the "Application to Amend the Registration ofMON 
89034". 

In addition, there was a meeting between Monsanto and EPA on January 10, 2008. At the meeting, 
Monsanto proposed not to include Cry lAc in the cross-resistance study given the similarity between 
Cry lAc and Cry lAb and the abundance of available information. It was agreed that Monsanto 
would provide a written rationale/literature review to explain why there is no need to include 
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Cry lAc in the cross resistance study and to include the rationale/literature review in the study report, 
which was also addressed {MRlD 474748-01). 

2 On page 2 of the registration documents, under Insect Resistance Management, on 
simulation modeling in cotton growing areas, EPA requested a study protocol due, August 
1, 2008 and a final report, due April1,2009. 

Monsanto requests a waiver of this additional modeling because our previous studies and the new 
information from the above cross-resistance study (MRID 474748-0 1) have adequately addressed 
the question of how cross-resistance may impact the durability ofMON 89034. Additional 
simulation modeling including Cry IF adds no additional new information to understanding the 
nature of cross resistance in the cotton growing areas. 

The modeling of resistance evolution in corn earworm (CEW) in southern cotton-growing states 
presented in the Head report of2006 (MRID 469514-30, Head, G. 2006. Insect Resistance 
Management Plan for Second Generation Lepidopteran-Protected Corn, MON 89034) adequately 
captures the extreme case scenarios that exist for MON 89034 durability. That modeling was based 
on the model developed by Gustafson and Head (MRID 467172-02, Gustafson, D.I, and Head, G.P. 
2005, Modeling the Impact ofNatural Refuge on the Evolution of Tobacco Budworm and Cotton 
Bollworm Resistance to Bollgard II® Cotton.) with the following conservative assumptions: 

(1) MON 89034 was assumed to be fully cross-resistant with Bollgard II cotton. That is, the 
Cry1A.l 05 protein in MON 89034 was assumed fully cross-resistant with the Cry lAc in 
Bollgard II, and the Cry2Ab in both products was assumed fully cross-resistant. 

(2) All cotton planted was assumed to be Bollgard II cotton, with no non-Bt cotton in the 
system. 

(3) 80% of the corn planted in the region was assumed to be MON 89034, with 20% non-Bt 
com. 

(4) The modeling used cropping patterns from the Mississippi region because of the 
relatively higher risk of CEW resistance evolution in this region (Gustafson and Head, 
2005). 

(5) Resistance to the different Bt proteins was assumed to be complete, with no fitness costs. 

These assumptions represent a clearly unrealistic worst-case scenario with respect to cross-resistance 
between Cry lAc and Cry1A.l 05, Bollgard II and MON 89034 adoption in the region, and the 
resistance genetics. Even under these assumptions, the modeling results indicated that planting a 20% 
structured non-Bt com refuge with MON 89034 was more than sufficient to manage the risk of 
resistance evolution to Bt corn and Bt cotton products; resistance evolved first to the Cry2Ab2 
protein and took more than 24 years to arise. 

Including Bt com with Cry1F in the modeling (and including cross-resistance between Cry IF and 
CrylA.l05) will only slow the rate of resistance evolution because it would be replacing MON 
89034 in the modeL This would result in less selection for both Cry2Ab and CrylA.105 resistance 
because: 
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(a) 

(b) 

(c) 

CrylF com is associated with a 500/o non-Bt com refuge so replacing MON 89034 with 
Cry IF com would increase the amount ofnon-Bt com in the landscape. .;_; U·. 

Cry IF has minimal or no efficacy against CEW [W. J. Moar, Auburn University, ·;, 
unpublished data; ana' :Karim, S., Riazuddin, S., Gould, F., and Dean, D. H. 2000. -'d !{z,, 
Determination ofreceptOt'binding properties of Bacillus thuringiensis delta-endotoxins to -:pi{>r 

cotton bollworm (He!icoverpa zea) and pink bollworm (Pectinophora gos.swiella) 
midgut brush border membrane vesicles. Pesticide Biochemistry and Physiology 67: 198-
216], and consequently the presence ofCrylF will not significantly select for Cry IF or 
CrylA.lOS resistance in CEW. If anything, Cry IF-containing products will act as partial 
refuge for MON 89034. 
The studies ofCry1F·resistant PAW and ECB described in Head report of2008 (MRlD 
474 748·0 1) indicate that cross·resistance between Cry IF and Cry I A. I 05 is typically low 
or insignificant. 

In conclusion, the original modeling ofMON 89034 durability in Head (2006) captures a more 
extreme worst·case than could modeling that includes CrylF com in the landscape, even if the 
CrylF were assumed fully cross-resistantto Cry1A.l 05. 

3. On pages 3·5 of the registration documents, with respect to grower agreements and 
stewardship documents (points iii and v), EPA requests to submit a description by August 
I, 2008 

Monsanto has modified the existing Technology/Stewardship Agreement (i.e., grower agreement) to 
include MON 89034 (trade name: YieldGard VTPROn.1 com) and MON 89034 x MON 88017 
(trade name: YieldGard VT Triple PROTJ\.1 com), in which growers are required to comply with 1RM 
requirements. Specific IRM requirements for each product are specified in the Monsanto 
Technology Use Guide or TUG which is referenced in the grower agreement. A copy of the 2009 
Monsanto Technology/Stewardship Agreement is attached herein. 

1fyou have any questions regarding this letter please feel free to contact Dr. Russell Schneider, 
Senior Director, Monsanto Regulatory Affairs and Policy at (202) 383·2866, or me at (314) 694-
2943 or yong.gao@monsanto.com. 

Sincerely, 

·Yang Gao, Ph.D. 
Regulatory Affairs Manager 

Attachment: grower agreement on pages 4 and 5 

cc: Russell Schneider, Monsanto 
Carolyn Carrera, Monsanto 
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2009 MONSANTO TECHNOLOGY/STEWARDSHIP AGREEMENTc,:,cuc.,c.c,c"c"';::c":":"c":,:,:,c,c.c,c,:,:.,:,c,.:,:,.c,c":'c':1,c,.=wM:,:,:.,c,c,.:,c,~=,.,=,:-l, 
(Limited Use License) Growe:z llcensinr, Mpn•~nto, hOl (mR~San Road, Sulte~sa, SL toul5, MO '3U!• 

GROWER INfORMATION f.l>lme ~tWl 
Pleose comploto til is section with your busin.,slnf<>tmatioo_ To 'i.!" tl\is Monsonro Tecl\llolow/S!ewardshlp Agreement ("AS!«ment") you "'"" bo tho operntor/ijtoWor tor ollields thai wlllgmw plants !rom Seed 
(as definod below). You roptO""' tMI you ha"" lull authority to and do 1\oreOy pind to this Agreement yaursell, allonlllio' for wl\itl\ you obtain Sood, olllndividuats and er.tilio' hauin~ an OWI'I<rsl\lp ll'llet<stln any 
entitios lot wl\lth you obtain Sood, and I hat Monsanto Company hil• not barred any pi I hose <ndividuals or ontilio' !rom obt>it-ing thiS limtted-use lic.n ... Yourname mu" be filled in ond muS! m>!Ch the si!natu~e 
below. This Agreement becomO< offocriue ~ aod when Monsan\1> Jssu" lhe GrowO! a llc.r.so number tram Moosonto's head4u"'"" Ill 51. tauis. Mi.,ourUOOnsanto does r.ot aull\oti>O '"d doal"s or seod rmi~ 
orsrolssuealicEllseolacykind!orMonsantoTechnolo~"- • '-

"'· ""· "'· suHt< t•r. ~. rr.nu 

FHm Pl>y•lt !I Ad~ross (>!""'""'' 

Farm City Sl•t• lip 

'" Are• Cod• ... E•nil 

SEED SUPPUtR • Form Humber 

Phon< City St>te "' 
THIS SPACE FOR MONsANTO OFFICE USE OHLY, PLEASE LEAVE THIS SECTIOH BlANK: 

Uc. #; B~(ch #; Daie: 

Thto Mons•nto Tocbotogy/Stowatd~hlp At:teement (o ent~rod Into betweon you IGtowet) and Monsanto Company (Monunto) and consist~ ot the terms on thfs pa,e ~nd gn th• ,euoroo sh!e 
of this pot"· 

This Monsanto Tochnology/Stoward,hlp A!l!oemo nl !l!ants Growet a limitod license to u>O Roundup Roady" soyboons, Roundup Ready 2 Yiold"' soypoans, YieldGard° Corn 8orer corn, YioldGard" 
Rootworm toto, YioldGatd" Rootworm with Roundup Ro;>dy' (O<O 2 corn. YioldGard' Plu' com, YioldG,d" Plus 1u;1h Roundup Roady' Com' com, Roundup Roady' Corn • com, YloldGaHf Co•n SOler 
w'oth Roundup Roady' Corn 2 com, YreldGatd VT Triple' com, YioldGard VT Rootworm/~R'' com, YioldGatd YT PRO'M corn, YioldGard VT Triple PRO'" cotn, YioldGord VT PRO/RRFM tom, Roundup 
Roady' tollon, !a tigard" to I :On, eo tigard" with Roundup Roody" canon, Soltg-ord II' totton, 8ollgard 11• wit~ ~oundup Reody• tolton, Roundup Roady' Fle. colton, 8ollg"atd II" with Roundup 
Roody' Flo. colton, Mavota' High Valu< Cotn wilh lysine, Vis!iue• soybeans, Roundup Roody" sug' rooots, Roundup Roody" conola, and ~oundup RO>dy' a ltalla, ("Monson to T 01 hnalogios"). Sood 
1 ontaining Man santo Tochnologies •ro r<f<trod lo heroin as ("Sood'1. This Agroomcnt also con taiM Gmwol's stewardship tosponsibolilios 'nd T04Uitoments as.<otlalod with tho use at Seed and 
Man santo Tochnologi.-. 

Gonera( Tum" Grower's rights '""'' not be uan,lotred to anyone olso wothout tho writ ton tonson! or Monsnnlo. II Grower's tights a ro lranslo~od with Monsanto'S consent ot by op•ra!ion ol l,w, this 
Agreement is binding on tho pe,son or ~ntity recei•lng tho ll•nsle~od rights. If any prouision of tl!i' Agtooment is dotermillod to bo void or unenfo~ eable, the remaining ptouisions sh,ll remain in full 
force aod etlet 1. Growor ocknowtodgos lila 1 GtoWO! has recorvod o copy or Mon,.nto's let hnology Use Guido (TUG) and appli<ablo illso<l Romlont e M'na!emElll (IRM) Guide. To obtain addiliooal 
t opios ot the TUG, contact Moosanlo at ,.go0·76g-6J87 or go 10 w.vw.moManlo, com. Onto effo<tiUo, this Agroo<l10 nt w•ll roo1>in in eHot! unlilo it her the Gtowor or Monsanto choose to terminate tho 
Asreomont, as provided in S<t lion 8 below. Information roga~din~ new and existing Moo" nto Technologies, includin~ any additions or dolot;oe.; to tho U.S. potonls licensed und or this agroemoot, 
and ;>ny new lotms will be mailed to you oath yeat. Continuing u-. o! MoMan Ia Tochoolo~ios a !tor rot o;pt at 'ny n<w te~ms con>tilulos Grower's ogroemoot to be bound bu tho now lotms. 

GROWER RECE!V'"<-5 FROM MONSANTO COMPAPfY: 
• A limited uso lit ense to purchase and plant Seed and apply Roundup" ogritullurol hcrbit;de; ond othot a ul hori>ed noo-solot I>Uo hotbicidos ouet lho top ol Roundup Roady" crops, ~ansa nto 

roloins own ersl!rp ot I he Monsanto Toc~nologios int lud ing tho goo" (lor o•amDie. tho Roundup Roady' gene) ond tho ~one tee hnologios. Growe~ recoiuos tho d8hl to use I he Monsanto 
Technologios subiot Ito tho <ondilions specified in I his A~reomenl and tor spring can olo 'ubjoci to tho conditions in a 'ep>rate u' e agroomon I. 

• Monsanto Technologies ore DrotoCFed under U.S. Dalen! law. Monsanto lit en1es lho Gto"rer, under applitable pJte015 owned or lit en>ed by Monsanto, to use Mon>Jnlo Tet hnologi., sublet 1 
ro rho tondHions listod in lhisl\groomenl. Thi> litenso rloos nolaulhori>o 6roworra plant Seed in tho United Stotos I hat has been purchJsod in anothor <OunlfY or Dian I Seed io 'not hOI country 
thJI has been pu~h•sed in tho UnilodStatos. Gtowor is not aulhori,od to l!ansfer Seert to anyono ou.,ido o! tho U.S. 

• E r>tollmenl lot PJ~icipa lion in Roundop Rowords• pmgrom. 
• A lim lied use lit onse to DreD"e and Jpply on Elypho,.IHoletan! saybean, totton, alfalta, or !J not' ! tops (or have others Pte Dare ond apply) lank m '"' of, or sequentially appty (or ~aue oth•ts 

soquonllally apply), Roundup agr'ocultutol herbicides or other ~lypl\o.,le herbicides labeled lor "" an those uops w11h qui,.totop, t l<thodim, sotho.ydim, tluatiFop, ond/ot leno.><•prop to toc,lrol 
volunteer Roundup Roady• Corn 2 corn In Gtower's crops tor tho '009 growing "'son. Howouor, neither Growot nor a thi:d parry may utili1e any type ot co-pack ot premix of glyp~o,.lo plu• one 
ot more o! tho ai>ove-ido nlilled actiuo in~tedionls in tho preparation of a lank mi•. 

PsEI<SEMAillliE SIGN[II ~oo, MONSANTO T[CHNOlOGY/STEWAII.DSI!IP AGREEMINTTO: GrowertiCeMills, Mon,nlo, 6" Emetson ~oad, Suite rso. St.LOuis, MO 63'41. 

UN! TEO STATES PATENTS•. The lit on sod U .5. oaten!S in<t:Jd .-.for 8ollg' rd" ' olton -s. r64,3,6: s.tp6.s' S: s.J' '·93g; s.Js,,6os; s.JS9-'4': 5,)30,,96: s.88o, '7S: 6, 943-'82: lot apllg• rd II' to lion 
- 5,,64.3'6: s.t96.s,s: s,J<>.938: s.JJ8.S44: S.35 ,,6os: s,JS9·'4" s.36,,g6s: s.sJo, 196. s.6s9,r2>: >·7'7.084: S-7' 8,9,s: 5,88o, 27s; 6,489.so\>: 6,p43.'~" 7,064,249: 7,,J,9o7: lot eotlgard 
11' with Roundup Roady' cotton - >·'64.3'6: s.,96.s 'S: sa> ,,938: S.3JS.s44: s.Js,,6os: s.JS9.142: s.36M6S: s.J78.6t 9: s.5JO,t 96; s.6s9."" S,7r7,094: s.?>B,92s; s.go4,425: s.88o,,7S: 
6,o,g,too: 6,05 '·7S3: 6,o8J,878; 6,489,542; 6,7S 3,46); 6,943, ,g, ?,064, '49: 7,>2J,907: RE39•47: lot 8oi1Sord 11• with Roundup Ready' Flox Colton - s.,64.3t6: S.t96.S' s; 5-3"·9Jg: s.JJS.st,4: 
s.Js,,6os: 5.359- r4>: s.36,,g6s: 5.5JP,t 96: s.6>9·'": s, 717.084; s.728,9's; s,So4.4' s; s,88p,,7S: 6.os'.75J: 6,o8J,878: 6,489,S4': 6,66o,p": 6,7SJ,46J: 6,943,, g >: 6,949,696: 7.o64,'49: 
7,,,,7,s: 1. 141,7,: 7,, '3·9'7: R~H'47: ror Sollga,d• with Roundup RMdy' 'on on - s,r6 4,3,6·, s.t p6.s' 5·, s,J, ,,9JS: s.Js,,6o5: s.JS9-'4': S.J7g,6 19: s.s30,t96: s,7 r7,0g4: s,?28,9'S' 
s,8o4,42S; s.8go,,7S: 6,a>8,,oo: 6,os,.7S3: 6,o8J,878: 6,7S3,4~J; 6,943, '82; RE39'47: tor 8ollgotd• with Roundup ReJdy" R"" Conon - s, 1~4,316: s,t96,s's: s.J' ,,93g; s.JS,,6os: s,JS9,, 4,, 
s.s3o,t96: s.?t?,og4: s. 7' 8, 92s; s.go4,,, 'S• s.88o, '7S: 6.os1,7S), 6,og3.81g: 6,66o,9tr; 6,7S 3-46); 6,94 J,>8,; 6,949,696: ?.u '·7' s: 7,,41,7''= REJP'47: lnt Maue,..• high u.a luo <orn with tysi.oo 

:,~336',:~Js4:'Z3'i::~~;: ~~~::.~~;~~-;::.~~~,v~~;~~~9~~;b5~;~:.~;;;~~1~~~;~~,6~!5~~;i3~~~3~';~7~-~~,R~~~,d~:~~~;;; ~!,"J~6!~:is~~~-gs~-~·;t_i;~~~-~;}i_ ~;:,' ;~~6R;~;:,":7R'~~~~~~~~~:~. 9 ,s: 
s.?sa,8Tt: s,so4,42s: 6,ot8,too; 6.os',7S3: 6,ogJ,878: R~3S82s: RE39'~7: tor RounduD Ready" Corn - S·SS4 .798', s,641,S76-, s.717,o8 4·. S-7'8,9'>• 6,0> s.s4s: 6,040.497; 6,o8J,~7~: lot Re undup 
Roody' Com 2 - S.'64,3t6: >·'96.S>s: ),J, '·938; S.352,6os: s,359,14>: >·4'4·4": -'·»4•79~: s.S9J,874: ),64,,876; S.7!7.0~4: S.7' g,9,S: ),8o4,4'S; s.Ss5.J47; 6,o, S.S4S: 6,083,g7g; 6,8,s,4oo; 
RE39'47: for RoonduD ~eady" Cptlon - s.Js ,_6oS: s.J7g,6,p; S.S30,,96: s.717,084: s,n8.9'S: s,8o4.425, 6,o,g,!Oo: G.os>.7sl: 6,og3.g78; 6.7SJ.46J: RE39'47: lot Roundup Ready• flex Cotton 
- s.n7.084: s.7>8,9'S: S,804.4'>' 6.os'.75J: 6.08J,87S; 6,660,9'" 6,753.463; 6,949,69G: 7·" '·7' s: 7.'4'·7": RE39 '47: tor Rout.dup Ready' Soybeans s.JS2,6os: s,SJ0,196: s.7'7·'g4: 
s.7,8,9'S: s,804.42S; RfJ9'47: lot Roundup Ready" S"garUoets - S,'64,Jt6: s, r96,5,s: S-3' '·93g: s.JS,,6os: s.3S9·'4': S.378,6t9: s.o6J,t7s: r.S)o,:96: s.7r7.ogt,: s.n8.9'>· s.8o 4.~'5: 
6,o,a,roo: 6,ost.7S3' 6,oSJ,S78: 6, 174,7> 4: REJ8B,S: RE 39'47: for YieldGatd• Corn 8otet com -s.Js,,t os: S-4'4 ,412; s.4St,.9s4• s.S9J ,87 4; s.g "·347: 6,>8o ,774·, 6,JJt,66s: 7,064,,48: 
tor Y:old6ord' Cotn 8ot0'! with Rour.d up Ready" Corn - >·'64,)16; s.,96,s,;: s.J•>.n8: s.JS' ,6os: S,JS9·'4'' 5-4'4·4": s.4B4.9s6: S.S54.758: S.S9J,874: s.64'·876: S.7t7.084: 5,f'8,9'S: 
s.S04.4'S: s.859.J47: 5,o 'S-So\S: 6.0~3.878: 6,JJt,66S: 7.o64.•4g; REJ9'47; lot YieldGatd" corn eo tot with Roundup Ready' Cotn ' - 5,,64,3'6: s. 196.s'S: S.J' '·938: s.J$2,6os: s.JS9-'4': 
5.4'o\.o\": 5,4g4,956: s.ss4,798; s.s93,874: s.64,,876: 5, 7'7,084; s,ng.9' s: s,g,._., s. s.~5 9.347: 6.o<S.l4S: 6,o3J,g78: 6,t8<>.774: 6,JJt,665: 6,g, s.4op; 7,064,, ~8; REJ9'47: tor YleldGatd' 
Corn Rootwotm 'otn - s,,p,7J2; s.Js,.6os: s.4g4,9s6: 6, o6J,S 97: 6,33'• 56s: 6.sot,oo9: 7,064, '4S: 7·"7.os6: for YieldG•rd' Plus tern - ,,,o,lJ': s,JS2,60S: 5,424.4": s.484,9s6; 5.SPJ.874: 
s.8S9.)47; 6,06J,S97; 6,,80,774: 6.JJ1,6~s: 6,)01.009; 7,064·'4g; 7,, 7.oS6: lot YiNdGa!d' Plus with ~oundup R•ady° Com ' - S ,,O,lJ" S ,,64,)",6·, S ~96 ,5' S; S-3" .938·, 5,JS'.6os: S,3S9.'4': 
5,4, 4,4n: 5,4g4,9s6: s.ss4.79g; 5.S9J,g7~: s,64'·876: 5.n1.oB4: 5.n8.92s: s,go4.4'S: o.~s 9-347: 6.P•5.S4s: 6.o~J.s97: 6,o83,g7s: 6,,go,774: 6.33,,665: 6,sot,oo9: 6,8os.4oo: 7,064,, 48: 
7·' ,7,0)6: RE39'47: .lot YleldGa:d" ~ootworm with Rou.ndup Road~· C otn 1 - :·"O,l:Jl-: >:'64.316: S:'?6·>' s; s._3".938; s.JSl-,6os; s-~59-'4': >·~'4,412: s._4a4,956: s.ss~,798: s.S9H14: 
S,64,,876, 5,717,084, ).7' g,9'S' ),804,4' ), ),8)9.3~7. 6.0'S·S4S· 6. 063,)97, 6,oSJ,878. 6.)3t,66S. o.SO',P'9· 6,g,S, 400, 7,e64, '48, 7 ,,7,0)6, RE39'47, fm Y~eldGato VT Pto- ),!!O.lJ>; 
s. r64,;p6; ), r96.S'S' ),J, ,,9)8; S·3S•.6os: ),3)9.'4'; 5,J70,6,p; S,424, 41 ': 6,018,,00: 6,0)!,7)), 6,))1,~0): 6,489.S4'; 6,645,497: 6,96,,70S; 7 ,064,'49: 7. 'SO.SC1t lor Yield Gar<!" VT Pro/ 
Ril, - s.uo.no: ,,,64.316: 5,196,S ,,, s.J"-9J8, s. Js<.6os, 5,359. r~o: s.37g,6t9: s.4'4·4'" s.S24.79a: s.sn.s7.4: s.641, 876: s.7t7.o8o: 5,7,8,9>s: s.ao4.4's·. s /!59.34?·. 6 .01g ,too; 6.o,s.s4s: 
6.ost,7S3: 6,o8J,87~: 6,33,,66s: ~-4~9, 542; 6,8< s.4oo; 6,96,,7os: 7,064,' 49: 7,,so.so>: RE39' 47: lot Yreld6a rd"' VT Rootworrn/P.R2 - s.t64,J!6; s.196,S' s: 5.3' '·938: s.JS'.6os: s.JS9·'4>: 
s.ss4.798: s.64:,376: s.717,og4: s,72~.925: s.804·4'5: ~.o '>·>4>: 6, o6o.s97: 6,ogo,878: 6.oJ,,66s: ,,n7,os6: REJ9'47: lot YieldGatd' VT Triple - s.t64a,6: s.,96,s,s: S·3".9JS: s.rs,,6os: 
s.J>l·''" s-4'4·4'" s.484,956; s.ss4.798; s.s9J,874: s.64:,876; s.717,o84: s.72g,92s; s.8o4,425: s.Ss9.:!47: 6,02s.s4s: 6,o63.S97: 6,og-,,g7g: 6,t8o,774: 6,JJ,,66s: 7,o64,a48; 7,227,oso: 
RE39'47: lot YieldGa~d• vr Triple Pro - s, 1 to.n<: ,,,64,3'6: s.,96.s,s: s.J' '·938: s.Js ,,6os: s.JS9·'4': s.J7g,6t9: s.424,4": s.SS~-798: s.64'·g76: s.7t7,o~4• s.na.9 ,,, s.ao4.~2s: 6.o18,too: 
6,o,s,s4S= 6,os,.7sJ: 5,o6J,S97: 6.o8J,878: 6.3J,,66S; 6.4g9,542; 6,645-497: 6,96' .7os: 7,064,249: 7, n7.os6: 7.aso.so" RE39'47: lot t>nk mi>: • 6·'39-'7' . 
ALWAYS REAO AND FQLLOW PESTICIDE LABEL DIRECTION$. Ro-.mdup Rvady' Ctopo eon~aon g~r>Ss IMI conlor tol.,aoce to g:yohooa;~. IM a,::"" ongrod1finl ,~ Roundup• 
aw•cul:wr~l hO<ilocideS Aou'ld~p• agroeul:«~al he!b•ciaos wr!l kr!l etop!l :'lal 11!~ rna tolera~: to g~-phoe:ato_ B411gard", 6oilgrud It", A>:>cnd~p·, Aoundiop P.oady", Ro.Jndup Ready 2 Yiold "', f'Uo.nd.JD 
Tochxlogy', floue,dup Rowatd~•. Vost,ue'.Y:'"dGO!O'. Y"'idG"'d' Corn B<>t<" and Ocsog-", Y•oldGa.-d"Aootwwn ~c,d Oes,gn YioldGnrd> P~o an~ Oe4ign. Y;efdGat6 VT Tr\Die', YioidG:>rd VT 
Roo"'"''"IRA2". Y.e:t!Gatd VT PRO"". y.,;dGatd VT Ttro~ PRO"'· Y;<lldGard VT PRO!RA2"", Gtow :na FMd, No; IM Woods.+. a.od Moncanto 1""'9'"~' aod :1\o Vir"' Oo:;,go 010 ~adernork< 6f 
w.onsMIO TechtXJf<lg~ LtC MJ1~a• os awgrcwre<f l!am.marl< ct ReOO'loon '..1-C ©2DO!o2QC9 ~cngm:,Q.C(J(npany 1 !8S62Cpgd] SB·9Y-08.3\!6 
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GROWIRIIGRI[S, 
• To dirw !ra;n produO<d !tom uops ''""'ining troit storks (1"'1u~in! but notll•mled to tile Roundup Keapy• Com > and/orY.eldGard" Rootworm trait(>)) to oppropriat• ""r<ots " no<ossaoy. 
• only to lawfully plaot Roundup Ready" alta~a; and not to plant Roundup Read/ o~anator 111< produotion of sp"'uts, or of seed unless undor sp«ifi< <Ootrad to produto •••d. If growir.g Roundup Ready" ahlfa. 

to dlre<t ony produtt produ«d from a Roundup Reody• alfo~a seod or orop, induding ilay and nay produott. only to tnoso eountties wlmo togulil!OI'J approva~ ""' beon ~"'nted, .nd to gtow and manage 
Roundup ~eady" alfalfa in a<<ordanto .nil til< 1e<ilnolo51' U" Guido. 

• To ><eopt and <ontinuo tile obligations oftnis l.'.oosanto Toonnology/St<wordsilip Ag,omont on ony now lood purtilo"d ot leasod by Grower tnot ilas See<! planted on it by a previou• owner or P"s"•or of tile 
l>nd; and to notify in writing vur<ilaS<ts ot lessees oflond owned by Gtowwnat nos Seed planted on ittnattno MonSlnlo Tooilnolo51' Is subie<t to til is Monsanto Tool\r,otogy/Stowordsilip Agroemont and they 
must houe or obtoin tiloir own Monsanto TO<ilnolo.!)I/Stoward,hip A~reement. 

• To linplemont an lnse<t ~"'"'"" Management OR~~ pro glOm as spo<inod In tile applitabiO 8ollgotd./Bollgard II" cotton ar.d YloldGard' tom se<tio"' oftM most rotont Te<hnology U•• Gu'1do (n.JG) and lnsoot 
Resistan<e ntanagomont ORM) ~uldes and to coop.,at< and <Om ply w;ll\ tilose tnsott Rosistao<e Mai1agemont program•. 

• TO uso S"d contain In~ Monsanto Te<ilnolo~es soi<IY lot planting • •Ingle comm<t<ial orop. 
• Hot to ""' or t loan any orop produt<d trom Seed lot plilnting ond not to sopplY Seed produted from S"d to anyone for plontlng otile< til an to • nlonsanto lit t·tSOd se<d oompany. 
• tlotto tronsfer any Seed <ontainin~ potenttd ilt<>n.,nto Totiloolo~es to any otiler porsoo or ontity fot planting, 
• To plont and for <lolln s.,d far Sood produ<b'on, if and only if. Grower nos ontered Into • valid, written Seed produ<tion •gtoomont Wltil • S.,d rom panytnat I< litonsed bY Monsanto 10 pro duro Se<d. Growor 

must •~iler pily~oa!ly do Over to tilat lit onsod Seed company or must SOli lot non·,.ed purpo"' or use f" non-<eed purpo"s oil of tile Seod produ .. d pursuant to a Seed P"'du<tioo agtoomer:t. Grower may 
HOT plaot and <:1ay no I tr•nsforto otilors for plont•ng any Seed for trop brooding, '"""""· ot g'""""" ot horbi<ido re!istr"'"" data. 

• To u" on Roundup R"dy' t rop• only, laboled Roundup• ag"eultutol I> orbit Ide or othot outhoritod non·<olootiue ilerbiddo wilieil could not be usod in tno ab""" ottne Roundup Ready' geno (soo TUG 
for dot,~ on autnoritod non-solootiv. produ<ts). u .. of .ny "I"'''" horbidde labolod for tile ""'' orop 1\'ltho"t tho Roundup Ready" zone Is not restrltlod by till• Agroomoot. MONSANTO DOts NOT M-OJ:£ 
All'!' R(PR1'S£11TAT10NS, WARR..\Im£S OR R£COMMEIIOAT10NS WH<:ERNING THE USE CIT PRO!JUCTS MAitUFACTUREO OR M4RHffiCI BY OTHER WMPA~IES WHICH ME I.~BElEP FOR USE 111 RCIUHOUP R£AO't" 
CROP(S). MC111SAIJTO SPWftCAll Y OISClAlV.S All RESPOHSI81UT'Y fOR THE US£ OF THESE PRODUCTS IH ROUIIOUP READY" CROP(S). All Qlli'ST10NS AIIP COM?!AINTS ARISIHG FROM THE US£ OF PRODUCTS 
MIINUFACTUR£0 OR 1'1\AA~ffiO BTOTHERCOMPAniES SHOULO B£ OIRECTW TCITHOSE COMPNIIES. 

• To teod aod tollow tile applicable settions ot tile T'JG, wilhh is io<orporat•d into and Is " pa" ottilis A;;reomont, for SQ"~'' tequi,.m•nts ro!otin;; to tile totms ottnl, Agreement, ond to abide by and b• bound bY 
tho"'"" of tile TlJG " it may bo am•ndod from time lo time. 

• To a<qlire Sood tootaining tne,. Monsanto 7otilnologies onlyttom a seed tom panywlth to<h nology O<enso(<) !rom Monranto or ftom a t.<en"d <ompany'> autilori20d doalet. 
• To pay allap~ll<ablo fot• do. to Monsonlo tilat ate a pan ot, assa<iotod witil or oollottod witiltno Sood pur< has. p<io< or that ato tnuoltod tor til< soed. 11 GrowertaH• to P'Y Monsan:o fot <otton tolat<d 

t,1onsonto T ooilnologie~ Grow" ogreosto poy Monsanto doloult ,na~os at tile "'" ot r4% per onnum (or tho ma.;mum ollowod by law \O.·illtileuer is lo") from September r, 2009, plus Monsonto's '""noble 
anomoy foos, co\UI <om, and all otilot <osts of col lett ion. 

• Upon wlinen requost to tile G""'"· to allow illon.,nto to "view tno Filtm SeNito Agency <rO~ repo"ing iolo,miltion on any land farmod Oy Grow" indud'"g Summaoy "-''"!' H•stooy Ropo". T orrn SIB anO 
<Orrospondin~ ooti•l photogtapils, Ris~ Man agom<nt A&en<Y <loir.> dooum•ntot'-on, and d"l"/reta;i>finvOI<os tor '"d and <hemltol transortlo"'· 

• To allow Mon.<anto to e.omhoo ond oovy any rotO<~s and r«eiols thot tould bo relov>n( to Grow"'' ~'"""""" o! tilis Agr<em<nt-
6R0WIR UNO!'ll5TANb$, 
• commoO~y Markottng, Gtatn/rommod~;,s ilaNOstod from \'ioldGord' Rootworm cotn, \'ioldG"d' Plus <orn, YieldG"d' PIUS witil Roundup Roody' Com 2 <Om,.\'ioldG"d• Rootwort:1. 'MidGard' Rootworm witil 

Roundup Ready' Com T com. YieldGor4' Co<n Borer witil Ro"ndup R"dy' Com 2 to•n. \'ioldGard VT Triplo'<om, Ti•ldGord VT Rootworm/~R>" com and Roundup R"dy' <anoia are >pproued tor u.s. tood and t"d 
uso but cot yel approved in ""ain o.po" maiko!$ wn••• opp.,v.l ;, not """" 10 bo re«iv<d b•for< tho eod of 2009. As a result. Grower must diro<ttiloso grain/tommo011;., to \ilo following app•ovod "'"'" 
option" food,ng on farm, uso in domosti< food lots, doltators til at >!!•• to at<Opltile groin, orotner approvod uses In domesti< morlcel$ only. Go lo www.e66"11rom.com for • list of Gra,n Handlots' Positions 
on a<<optinztra"'genk <orn. The Ameli <an Seed Tra~o Association web site (www.amso<d.o•g) inoludos a list ot grain ilandlers' po<itions on at <Opting t,.nsg<ni< corn, Yo" must oamplote ond ""d to Monsanto 
a M"~" Ciloito•' Groin Mo•koting Commoolootion Pion. for additional intormotion on ;rain mari:ot options or to obtain odditional forms. <all r-8oo-76B·6)al-

' G'"""'" "'"st soli any produa produoed !rom 'Roundup Roody , \'iold'" "YP""· YioidGard Vl Triple• ,orn, l'ieldGatd Vl Rootworm/RR2" <otn, t.1av.m• Hi~ Value Com v.llh lys'1ne s~od to enMes ·,n tilo•e 
muntries wiler< llJII rogulato'Y opprovals for !loose prodU<ts ilave Ooon gtantod. 

• R<!Uiatooy approuals' "''""'"" Toenoologies ma1 only be planted wilo" tho p•od,as ilav. b"n approved tor use by oil "'duirod goveonmental a~<O<Ies. Tor •••mole, some 1.\0n.,nto Totnnologi<S are not 
approued for plantins in all states ot all rountios witilin o state. Cil<t~ witil your Monsanto ,.prosento,tvo it you ilave questions •bout tilo appruval .,,nus in yoW' mlo. 

• tn "" Resist ante Manalomont OR-«), Wl"n plonltng any l'iold£ard' ot Bolls'atd' ptodu<t, Gro"'" must i<:1pl<rnent an IRM program ot<ord<n~ to tile •ioo and di"'"" guld<~nos •P•"fiod in tilo Bollgard' collon 
and YieldGard' <om swions ottne mo;t reoent Mon,.nto ToonnoiO!rf Use Guido including any suppl<montal omendmonts (<ollottl,.ly "TUG") and <ilo '"'P soodr" mt~ gu•d.,, G rovrer may lore Grower's limited 
u•o lirenso to "" thoso p•odutl$ if Grow.,taiiSto toll ow tile IR!.< p•o~ram roquitod by t~>i• A~reomont . 

• Qop 5t<wordsilio & Sp«"lty Cropso ~oW lo tile sowon on Coo>tslonoo and tdont,ty fH.<oNotien on Ill< tUG for lntonnation on uop steword,t-;p ond tontidmtions tor prodwlon uf ldoot'tv proso""'d mps . 
• com Trail Perf"''""'" All ilybrids contolning Monsonto tom tr.,ts (\'i•ldGard' Corn ao,.r oorn, YioldG•rd' Rootworm com, \'ioldGard' Plus rorn. and Roundu~ Roady' Com 2 com) novo been S<•oon<d fo• tile 
P"""" of tile oppropriato proteir. aod ilauo passed tilt! "'ooning pr.or to cot:1mmi,>l sale- YioldGard' Roolwo"" com •nd l'ieldGard' Plus "'" hyb.;ds ilavo aoilievod ind ustoy loodirg '"""' rat•• ;n """' 
ot 9'"'- A small nomber of tileso ilyb!lds may intreduonlly d•monstralo uarioble louols ot po"''''""" in nold s and not moot Goower o•pwot;ons. 

TIRMIN~TlON• Growor ort.<ons,.to may <iloo;o lo tormina(e lhl• A,~:reement elfootiuol, imw.odtato~ by d•liv<rin! wn'tlen notito to eitiler ~"'"Y· Growor "'u" deOvertho natito of torrnin.tion to Gro·~er ~""'in3, 
Mon.,nto. 6» Em'"'" Road, Suite >so. St. louis. MO 6:Jt;t llth•s Agr,.ment is terminated pvrtuant to sutil a notioe, G"'"'"s resyonsibiiities and Ill< o•lle;torms "'"'" snail sur<iU~ 1'"'" os hul not limited 
lo G•owot'• obligotion to u" Seed tor a sin!l• row.mer<tal «op) as to Seed P"viousty puroilasod by tile Grower. 
In til• oven! Gtoworviulatos the terms ottnis Ag,.oment, then tills A~r<omont silall aLl!omatirally torm~tote. HOW<vor, G"wor, "sponSib•llt•<S ond tile otilortorms nero;, •ilall '""''"' as to all Seed P""r<has<d or 
used bytilo G row.r pOor 1o sutn ;o;ol.:ltion (sutil " b,. not fo<:1l!Od lo Growot'' obl',gatioo to uso Sood lor a single <ommorr.ial "0P, Growers obllgotion to pay Mons""ro tor its attomoys'to,., costs and otilor '""'"'" 
io<U~ed in onfor<ing it< rigilts undor tilis Agr<oment, and Growers agr<oment to til< <ilok< otlow and for""' "lootion provi•ions <ootoinod ilereln). Tu"""· GroW<r •~>allnot b< ontitlod 10 obtaio a f"'"" limited-u" 
li<enso from Monsanto unless Mon.,nto p•ovides Grow<fWIIil spooir.< wti~en noti<O ..,_p,osrlv "'o~nidng tno prior breaon and prlo• t<rmlnation of til• limite<!-"" li"'""" and e.pre"ly granting and/or r<i.,;uiog tile 
limitop-uso l•oonso proviously obta,nod (,tnd terminated) pursuont to tili,; A3reoment. Gtower expt.,sly aoknowlod~es tOot Growers submi,;ion ofa now Monso,lo Te<ilrology Stoward•ilip A.!'""''"' .>od Monsanto's 
i"uanoo ot a nw1 li<enso number •~>oil not satisfy tile 'P"~" wlilten notke rLlleronto oboue and tilot any .uth a<tion •~>•II ilauo no losal offo<t. n Gtowot is foond by any mu" 10 ilov< br<ad><d ony """ of tn;, 
Agreement "'-d/Orto ilavo lnfringod one or more ottno U.S. P"''"" f•S!Od bolow, Grower agr"' til at, omong otiler tilir.~s. Monsanto will bo entitlod 10 P"'limino'>' and pormaoon\ iniunaions o"ioinin~ Grower and any 
ind,vidualondfO' ontity artinz on Gtowors benan or in """" lhetowiln !rom mo~ing, using, ;ellin~. or otf"tn~ Sood tor "''· Additionally, Growor ogroes tilot ony •uoiltinding of infringement by Grower sl:all entitle 
Mon,.nlo to patent int.in~omoot damag<S to tho lun e'""' autl\o!ioed by :J~ U.S c. § 27: •1. sed. GroW<r "'II al•o be lioblolor oil br<aoil ot tontta<l damo~<S. ~Grower'' found by any <OU" to ilav< ont"ng<d one or 
mo" oltno U.S. paton" Ottod below or otnorwiso to """' broaoilod till' A;r<Oment. G•ow.ragre" 10 pay l.lon.anto and tno l~en"d Mon.,nto Tool\nalo~ proVld.,(<) 1Mir anomoy,'too• and <om aod otiler.,ponsos 
inou~ed in entor<iog tignt; underti>IS Agreement U10lud10g, Out not lim~od to, oxpensosinourrod in tho inu.,tiga\ion of tile b"arh ot tnis Agreement and/or iolr~ngement cJ one " moto of til< U.S. patonts riSted bo:ow. 
GrOVIer aooopt' tile torms of tn< tolto·.,;ng NOT1CE ~EQUIREti,Eirr, liMIT£0 WA!!RAHJY Altb OISCLIIMER OF WARAANJY AND EXClUSIVE li.\IITEO REMEPY by ,;~ning tl'i' AI'"'"'"' and/" opening a ba~ ot S<ed t! Goovrer 
does not agree to be bound by !110 co editions of pu«ha,. oruso, Grower ogrees to rotum tilo unopened bag< to Grow.rs seod doaler. 
~OTlC£ REQUIREMINT, A• a oond,tlon pH~<:Odont to Erowor or ""Y otilor porson witil an interest '" Gro,...,•s '"'P """ing any <taim. a<tion, or dispute a;ainst Mon.,nto AOd/or ony "n" ot Seed regard~-g 
p"f"''""" or non·p«forman« of Mon,.nto Tooilnologios or Seed, G"'""' must provide Monsanto a wri~en. P'Ompt, and timely"'"'" (resardin~ pe~o,manoo 01 n<o-porfarmanoo of tile ~ons.,to Totilnolo;ies) 
and to til• "II" ol any Sood (regarding perform onto<" oon- perform an co ot tile Soedl witilln '"ffident f•m• to allow on In-field i"'po<tiO" ottil< <rop(s) about wnirh any oontrouor'l'. <1.,-m, action, or dispute i< b•ir.g 
.,,.rr,d. l11o notko Mil b< ttnlely ooly 1111 i' dolivo"d r5 days or 1,;5 o~er til< Grower r,r:;tobservos tno lssue(s) rocardlng porformanre or non-perf"''"n" otlil< Monson to T< <hnolog, and/ur tile Seed. Tile noth 
sn•ll intludo , stotomont ,.ttiog fonn til< natu" or tile <loim, name ot til< Monsanto Te<hnology, ond S"d n·rt"d or variety. Grower mutt doliv"'"' notit< to Grontr lltoosing, Mon"""· ,;, Emerson Rood, Suite 
t;o. St.louis, MO 6)r4t. 
liMil!P W~RRAHTY ANO I>ISCLAIME!l CIF W~RIIANTIES' Mon.,nto war""" lilot tile l.',on.,nto To<Onologies l~ensod nereund« will pe"'"" as sot 1Mh in tile ruG""'" ur<.d jn a<tordon« >W,il direa!Ons. 
Til\s war.,nty apples only"' Mon..,nto TO<hnolo~·,es contoinod in planttng Sood tnat h" been put<llased from Monsanto and seod comp-anies lkensed by Monsar.lo or the soed tompanios' autilotitOO do.lm o• 
diSffibu~ors, t:XC£PT fOR THE EXPI<ESS WARFW1T1ES nl TH£ liMrfEO WARRAAJY SUTORTH /\!lOy£, ti<JHSAHTO MAK£S110 OTHER WARRAttTIES QF ANY >(!NO, AHb OtS(UIIMS All OTHER lyARRiiNTtES, WHUHER ORiil 
OR WRITTEN, £X~ESS OR IMPliCO IHCWOING TH~ IMI'tiEO YFARRANllES O(MCRCtiA!iTABilllY A/10 flTNE,!;S fOR PAATICitl!\R PltRPOS£. 
G~OWEil'S O:ClUSIYI liMIT£0 fttM[by, TilE £XC:t USiyE REIN: bY Of ThE GROI'/l'R Alto THE liMIT Of TH£ liABI!ITY OF MO~SMTO DR AHY SBll.t~ TOR AHY AltO All lOSSES. IHf<iRY OR DAMAGES RESUl TlttG FP.OM 
TH1' US£ OR HAl toliNG OF SEEO ~MClUD~IG ClAIMS 8ASEO IN CONTRACT. ttEGliGEIIC£, PROOUCTliABIUJY. STRICT liA81liTY, TCIRT, OR OTHUMSE) S~All BE THE PIHCE PAlO BY TH£ GROWER fOR t'rfE QUA11TI1Y 
Of THE SEED IHVOlY£0 OR, ATT!<E ElECttCI~ Of MCIHSAHTO OR THE SH.P SEllER, THO REPlAC£MEI1T OF THE SEEO. IN NO £VE11T SHAll MOIISA11t0 OR MY SellER BE liAgi.E FOR At!Y IIR:IDEHTA~ COttSEQUEI/ttl\l, 
SPECIAl, ORI'tJHITiy£ PAMAGES. 
Tnan~ you tor <i>O"'ng oor aduan<od t'<ilnolog•es. Wo loo~ forw•rd to wor~in;; will> you '" tno luture. ttyou nc.vo any ~uo5tioos rtg•rding tile !.<on santo Tothnologies or tillS l1oonse, ploa<o call tile Mons>oto 
Custom., R•lations Center at• t·80V·76B·6:J8r. 
GOYOIN lNG UW• ThiS Agroement •od tile P'~'"' rdationsilip sh•ll be governed by tile taws of tile Stale of Missouri and tile Unilod State• (witl\out reg>rd to tile <iloite of law rules). 
IIHOIHG ARBITRATION fOil COTTON·REUT£0 C!Jo!MS MAbE ay GRCIW£/1, Any daim ot >«ion mo~o ot arse"ed by a cotton GtOW<r (or ony <>tilor P'"on <lai.,ing on ioterest io lilo Gtower's <o~on <fOp) against 
Monsanto or ony soli or of <Otten Se<d eontainingll,onsanto To<iloolo~ .tO sing out ot ondfor ;n eooneotion wi,iltiliS Ag"'"''" or tile ••le or pertot"''"" ottilO <ottoo S"d <Ontoining Mo"""" Totilnology olhor 
tnan tlaim• atising under lilo patent laws of til• United States must be resoluod Oy binding arbitration. The po"ies atknowlodgotilottho tronsa<tion involvos intorstoto <ommmo. rno patties a~ree tnot arbitration 
•ilall b• conducted purSu>nt tO tile p"vi,;ons of tile Federal Arbittation A<t, 9 U 5 .C. Sot ' et seq. a rod odmtn;m"d ~cd" the Com.,ereiol Oisput< Re.,lution Prooeduros establ~ilod by tile Ametk.n Arbitration 
Association ("AAA'1. Tho term "sell•r• " usod til"' ugnouttilis A~reomont refers 10 oil parti" invoOi<d ,n tile produaoon, dovolopm,nt. di.,rib"lion. and/or "'I' of tile Seed eontaining Mon""" Totnnology. tn 
tile eltenltilu, daim is not ami"'b(y reso~<d Wltilln l" days of Monson to's rotoipt otthe Grower's no~t< todu.red pur:;uant to till• Agreement anY pa"y '"'Y initiate "bittotion. Tho otbilmtion •ila!l bo hea•d in 
tile tapital Ul'l of til< sta:o of Grower, ro;ld'"" orin any otil<t plaoo 4' tile po"ios dooldo by mutual a!"'"''"'· tvnen a domond for orbitr,tion IJ; f,lod b\ a P'"Y· tile Gro-~or and Monsanto/soli<" •"•lloa<il 
lmmo<liatoly pay Gne ilalf ottilo AAA filing fee. tn addition. Grow" and Moo•ontohellm silall '"'"pay ot.o ilalf of AAA.'' admini.,riltiUO and atbitrator fees "tiloso Ieos a to inw"•d. The arpitrolo~s) •hall naue 
tho powor to apponlon tile u~imate responsibility lot a'.IAAA '"' in tile Ton>! award. Tho arlo'1Uation ptoteedin!S ond tesults oro to romoin tonTidontial ond "e not to bo t:;solosoO witilout tile wntten agreomont 
of all ponies, e><optto tho"'""' """'"ty to effo<tual' tile dooiSion or oward ottho arhitrator(s) ot as""""';" required by law. 
fO~UM SilJ;CTlON fO~ HON~OTTCIN·RE!.Al!P C!Jo!M$ MIIOJ; IT GROWER ANP All OTIIIR CI.AfMS, TI-l!: PARTIES COrtSEttT f(l THE SOlE ANO EXClUSIVE IUI<ISCICTICI~ AltO V£'1UE OF THE U.S. DISTRICT COURT 
FOR mE EASf£~N [)!STRICT or MISSOURI, EASTERH OIVISt011, ANO TH£ CIRCUli COURT OF TH£ CCIUUJY CF ST. lOUIS, MISSOURI, lANT LAWSUIT MUST BE fti.W 1M ST. lOUIS, MO) FOR All ClAlMS Alto OISI'tJT(S 
ARISIHG OUT OT 0~ CON1tECTW Ill AllY WAT WIT/I T!<IS AGREEMEm AH0/0~ THE USO Of TH£ SffO OP. T!<E M0t15AHTO Tt:CHHCilCIGIES, £~C£i'TTCR C0n011·REI.AT!'O ClAIMS MA!l'i BY G~OII'l:R. TH£ PAATlES 
WAIV£ N-IY OB!ECT1011 TCI yENUE ltl THE EASTE~H OtuiSIOit CIT THE u.S. DISTRICT COURT FOR THE EASTERN DISTIHCT or MISSOURI, I~ClUOING THOS£ BASEb, !N WHOlE OR IN PART, GH THE ONISI0t14l yEitUE 
lOCAl RUIE(S) CT THE U.S. OISTIHCT COURT FO~ TH£ £A.STER11 OISTRICT Of MISSOURI 
THIS AGREEMEIIT COMTAtttS A BIHOIMG AROITllATtOtl PROVISIO-~ FOR COTTON RElAHO CLAitr.$ PUkSUAitT tO THE O~OVISIOttS Of THE Fl'D!'iMl ARBitAATIOH ACT. • U.S.C. !it H SEQ., WHICH MAY B£ EHFOqe£0 
BYIH£PAR~1S 

G~011'£R "GHATURE & OATE REQUIR(O 
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ln~TA PACKAGE BEAN SHEET 
Date: 09~Dec-2008 

Page t of 2 

Decision #: 394798 

DP #: (359500) 

PRIA 

Parent DP #: 

* * * Registration Information * * * 

Registration: 524-575- MON 89034 

Submission #: 832528 

Company: 524- MONSANTO COMPANY 

Risk Manager: AM 92- Dennis Szuhay- (703) 305-6098 Room# PYt S-8761 

Risk Manager Reviewer: Jeannine Kausch JKAUSCH 

Sent Date: ts.Jul-2008 calculated Due Date: 29-Dec-2008 Edited Due Date: ____ _ 

Type of Registration: Product Registration - Section 3 

Action Desc·. (8900) AMENDMENT;PIP;NON-FAST-TRACK (EXCEPT 889 ABOVE); 

Ingredients: 006515, Bacillus thuringiensis Cry2Ab2 protein and the genetic material necessary (vector py.; 

006514, Bacillus thuringiensis CrytA.t05 protein and geneJic material necessary (vector PV-ZMIR245) for its production i! 

* * * Data Package Information * * * 

Expedite: 0 Yes e No Date Sent: t7-Jul·2008 Due Back: 

DP Ingredient: 0065t4, Bacillus thuringiensis CrytA. t05 protein and genetic material necessary (vector PV·Z~ 

0065t5, Bacillus thuringiensis Cry2Ab2 protein and the genetic material necessary (vector py.; 

DP ntle: ------------------
CSF Included: 0 Yes e No Label Included: 0 Yes e No Parent DP #: ____ _ 

Assigned To Date In Date Out 

---

Organization: ~B~P~PDec_/~M~P~Bc__ _____ _ 17-Jul·2008 

t7-Jul·2008 

t2·NOv·2008 Last Possible Science Due Date: 02·Jul·2008 

Team Name: MPB lAM Science Review t2·Nov·2008 Science Due Date: 

Reviewer Name: ~"~'ynEd~d~'·~A~I'~"'------- t7·JUI·2008 t2·Nov·2008 Sub Data Package Due Date: 

Contractor Name:-----------

* * * Studies Sent for Review * * * 
Printed on Page 2 

* * * Additional Data Package for this Decision * * * 
No Additional Data Packages 

* * * Data Package Instructions * * * 

---

---

MAID #474748·01 'Assessment of the Impact ol MDN 890341ntroducl!on to Bt Resistance Development in European and Southwestern Com 
Borer• 

Hi Alan, 

Please lind attached the IRM study for MDN 89034 and MON 89034 x MON 880t7. I've also sent an electronic copy via emaiL The Phase IV 
date is November t4, 2008. let me know if you have any questions or if you need to renegotiate the completion date. 

Thanks! 

Jeannine 
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Memorandum 

Date ·. ·"' ···. I I" I .··r· _ _u._·_,· .'> u " 

0 ' 0 To: ____ _,·"':_·~-'-~ ~""L ___ , Regulatory Manager 

From: Information Services Branch, ITRMD 

Your receipt of this data submission is not an 
indication that MRIDs for the enclosed studies have 
been posted to OPPIN. 

We expect that it will be approximately 5 days 
from the above date before the study-level data is 
available in OPPIN. 

If you have any questions about this process, 
please contact Teresa Downs (305-5363). 

This is a: l';ll_ fully accepted submission 
0 partially accepted submission 
0 rejected submission 



U" •• ED STATES ENVIRONMENTAL PROTEL JN AGENCY 
WASHINGTON, D.C. 20460 

MONSANTO COMPANY 
1300 I STREET, NW, SUITE 450 EAST 
WASHINGTON, DC 20005 

July 15, 2008 

Report of Analysis for Compliance with PR Notice 86-5 

OFFICE OF 
PREVENTION, PESTICIDES AND 

TQXJC SUBSTANCES 

Thank you for your submittal of 14-JUL-08. Our staff has completed a preliminary 
analysis of the materiaL The results are provided as follows: 

Your submittal was found to be in full compliance with the standards for submission of 
data contained in PR Notice 86-5. A copy of your bibliography is enclosed, annotated with 
Master Record ID1s (MRJDs) assigned to each document submitted. Please use these numbers in 
all future references to these documents. Thank you for your cooperation. If you have any 
questions concerning this data submission, please raise them with the cognizant Product 
Manager, to whom the data have been released. 

• 





June 11,2008 

Dr. Sheryl Reilly, Chief 
Microbial Pesticides Branch 

MONSANTO 
imagine 

Biopesticides Pollution Prevention Division (75IIP) 
One Potomac Yard 
2777 S. Crystal Drive 
Arlington, VA 22202-4501 

MONSANTO COMPANY 

8oo NORTN LIND6<RGH_lllvo 

ST LOUIS, MIS~DURI 6)167 

http:/ jwww.mon~anto.com 

Subject: Application to amend the registration ofMON 89034 x MON 88017, EPA 
Registration No. 524-576 .j- 'i;;l~- ') 7 5 

Dear Dr. Reilly: 

On June 10,2008, EPA granted Monsanto Company a conditional registration (EPA Reg 
No. 524-576) for comMON 89034 x MON 88017 insect protection and herbicide 
tolerance com with an expiration date of September 30,2010. The registration requires 
that growers set aside 20% of their com acres as a structured refuge for corn borers. 
Monsanto herein requests to amend the registration ofMON 89034 x MON 88017 to· 
allow for 5% structured refuge in the Com Belt (non-cotton growing regions) for com 
borers. 

MON 89034 x MON 88017 was developed by conventional breeding of com plants of 
event MON 89034 and MON 88017. MON 89034 x MON 88017 produces two 
lepidopteran active Bt proteins, Cry 1A.l05 and Cry2Ab2, and a com rootworm active Bt 
Cry3Bbl protein. The two lepidopteran active proteins have important differences in 
their modes of action, which were discussed in the original registration request (Head, G. 
2006. Insect Resistance Management Plan for Second Generation Lepidopteran-Protected 
ComMON 89034. MRlD 469514-30. Head, G. 2006. Insect Resistance Management 
Plan for the Combined Trait Product MON 89034 x MON 88017. MRID 469513-06). In 
view of the dual effective dose and the distinct mode of action of the two proteins, the 
likelihood of resistance evolution is significantly reduced compared to single Bt protein 

474748-0 



products. Therefore, MON 89034 x MON 88017 is expected to be sustainable using a 
reduced structured refuge with respect to com borers. In the petition to EPA for 
registration filed in September 2006, Monsanto requested to reduce structured refuge for 
com borers in the U.S. Com Belt to 5% for MON 89034 x MON 88017 compared to the 
20% for existing single lepidopteran-active Bt protein-containing com products. 
Monsanto also requested to reduce structured refuge for com borers in the southern 
cotton-growing regions to 20% for MON 89034 x MON 880I7 compared to 50% for 
single lepidopteran-active Bt protein-containing com products. 

EPA granted a 20% structured refuge requirement for MON 89034 x MON 88017 in the 
southern cotton-growing regions in the registration, EPA Reg No. 524-576. In a letter to 
Monsanto dated December 19, 2007, EPA indicated that they would require additional 
data to support MON 89034 field com uses in the Com Belt with a 5% structured refuge, 
specifically data on dose determination, cross resistance potential among CrylA.IOS, 
CryiF and Cry lAc, and additional simulation modeling. Monsanto has generated 
additional data which consistently support the conclusion of the original petition 
submitted to EPA in September 2006. The additional data and assessment showed that 
under all adoption, cross-resistance, and efficacy scenarios, deployment of MON 89034 
with a refuge size of 5% was more durable than single trait products with 20% refuge and, 
in the more realistic scenarios, the pyramid was many times more effective than the 
single Bt products in delaying resistance in both European com borer (ECB) and 
Southwestern com borer (SWCB). The additional data were included in the "Application 
to Amend the Registration ofMON 89034, EPA Res;istration No. 524-575", submitted b_y 
Monsanto Company. 

In support of this application for an amendment, Monsanto is submitting the following: 

~.t Transmittal Document 

0 Vohune I of I: Gao, Y. 2008. Administrative materials for the application to amend 
the registration of the plant-incorporated protectant Bacillus thuringiensis 
CrylA.I05, Cry2Ab2, and Cry3Bbl proteins and the genetic material (vectors PV
ZMIR245 and PV -ZMIR39) necessary for their production in MON 89034 x MON 
88017. This volume includes the following: 

I. Application for Pesticide Amendment (EPA Form 8570-1)' 
2. Certification with Respect to Citation of Data (EPA Form 8570-34)' 
3. Data Matrix (EPA Form 8570-35)'* 

' 4. Product Label 
5. Confidential Statement of Formula (CSF)*'* 

Note on confidentiality classification: 
* Category A: Non-confidential and can be released to public 
** Category B: Subject to the provisions ofFIFRA Section IO(g) and therefore protected 

from disclosure to multinational or foreign pesticide producers. Redacted data matrix is 
non-confidential and can be released to public. 

*** Category C: Confidential business infonnation rhar is protected from any disclosure 
indefinitely by provision ofFIFRA Section I 0. 
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On June 2, 2005· the Federal Register published a notice from the EPA regarding fees and 
decision times for pesticides registrations [FR 70(105): 32327-32335]. Based on the 
«Pesticide Registration Improvement Renewal Act- PRIA II Fee Table- Effective 
October 1, 2007" published by EPA, this proposed amendment request to the registration 
ofMON 89034 x MON 88017 belongs to category B900- Amendment (e.g., new IRM 
requirements that are appljcant initiated; or am_ending a conditional registration to extend 
the registration expiration date with additional data submitted). The fee for category 
B900 is $10,500. Monsanto will wire this amount to EPA through electronic transfer. 

If you have any questions with respect to this amendment request, please feel free to 
contact Dr. Russell Schneider, Senior Director, Monsanto Regulatory Affairs and Policy 
at (202) 383-2866, or me at the phone number or e-mail listed below. Thank you for 
your attention. 

Sincerely, 

Y ong Gao, Ph.D. 
Regulatory Affairs Manager 
(314) 694-2943 (office) 
yong.gao@monsanto.com 

cc: Russell Schneider, Monsanto 
Carolyn Carrera, Monsanto 



"GAO, YONG [AG/1000r' 
<yong.gao@monsanto.com> 

07111/2008 04:36PM 

Dear Jeannine, 

To Jeannine Kausch/DC/USEPAIUS@EPA 

cc "SCHNEIDER, RUSSELL P [AG/1920F 
<russell.p.schneider@monsanto.com> 

bee 

Subject RE: EPA Reg. Nos. 524-575 and 524~576 ~Request for 
I 

Please see the attached an electronic copy of the report. Thank you for 
proceeding with the review of our request on the registration amendments. 

Regards, 

Yang 

Yang Gao, Ph.D. !Regulatory Affairs Manager 
U.S. Regulatory Affairs Team!Monsanto Company 
StLouis, Missouri 63167, USA!yon~.gao@monsanto.com 
314 694-2943 {o) 1314 488-0971 {m) 1314 694-3080 (fax) 

-----Original Message-----
From: Kaus.ch. Jeannine@epamail. epa. gov [mail to: Kausch. Jeannine@epamail. epa. govJ 
Sent: Friday, July 11, 2008 1:51 PM 
To~ GAO, YONG [AG/1000} 
Subject: EPA Reg. Nos. 524-575 and 524-576 - Request for electronic courtesy 
copy of study 

Mr. Gao: 

I have been assigned as the regulatory action leader responsible for 
processing the amendments submitted by Monsanto Company in relation to 
EPA Reg. Nos. 524-575 {MON 89034) and 524-576 (MON 89034 x MON 88017). 
The reviewer has requested an electronic copy of the following study: 

Head, G.P. 2008. Assessment of the impact of MON 89034 introduction on 
Bt resistance development in European and Southwestern corn borer. 
Monsanto Company report number MSL0021297. 

Would you please submit a electronic courtesy copy to me at your 
earliest convenience? 

Thanks for your attention to this matter, 

Jeannine Kausch 

Environmental Protection Specialist 
Biopesticides and Pollution Prevention Division 
Office of Pesticide Programs 
{703) 347-8920 (telephone) 
{703) 305-0118 {fax) 



Gail 
'Tomimatsu/DC/USEPA/US 

07/t0/2008 03:40PM 

Hello Theresa, 

To Teresa Downs/DC/USE~A/US@EPA 

cc Jeannine Kausch/DC/USEPA/US@EPA, Alan 
Reynolds/DC/USEPA/US@EPA, Sheryl 
Reilly/DC/USEPA/US@EPA 

bee 

Subject Missing submission from Monsanto ... per Alan Reynolds' 
phone call 

I have assumed the Team Leader Responsibilities from Alan Reynolds for the next60 days or so. He 
just informed me that he discussed the missing Monsanto package with you via telephone; and I am 
sending confirming information (blue text below), as well. Also, since he will be out of the office for the 
next few days or so, you can call me tomorrow {Friday), if you happen to unearth the paper copy, and i can 
retrieve it from you at that time. 

By the way, thanks for the "save" on the pending package from Becker-Underwood. I admit I returned it to 
the incorrect "done" shelf. We're still working on it. 

Thanks again for your help, Teresa. 

The data pacKage was included with a submiSSIOn tram Monsanto Company {EPA Reg. No. 524-575; It 
also goes along with EPA Reg. No. 524-576 but a hara copy was not submitteo with that application.). The 
pin-punch date on the submiSSIOn JS June 11, 2008. 

best regards, 
gail 

Gail S. Tomimatsu, Ph.D. 
Plant Pathologist & Acting Team Leader 
Microbial Pesticides Branch 
(703)-308-8543; FAXs: (703)-308-7026, 305-0118 

Mailing Address: 
U.S. EPA-OPP 
Biopesticides and Pollution Prevention Division Mailcode: 751 1 P 
1200 Pennsylvania Avenue, NW 
Washington DC 20460 

Courier Address: 
U.S. EPA-OPP 
Biopesticides and Pollution Prevention Division 
8th Floor, S-8956 
2777 Crystal Drive 
Arlington, VA 22202 



Hi Gail, 

Jeannine 
Kausch/DC/USEPAIUS 

07/10/2008 03:t9 PM 

To Gail Tomimatsu/DC/USEPAIUS@EPA 

cc Sheryl Reilly/DC/USEPAIUS@EPA 

bee 

Subject Missing data package {#524-575, #524-576) 

Below, please find the information requested for the missing data package: 

Head, G.P. 2008. Assessment of the impact of MON 89034 introduction on Bt resistance 
development in European and Southwestern corn borer. Monsanto Company report number MSL0021297. 

The data package was included with a submission from Monsanto Company(EPA Reg. No. 524-575; lt 
also goes along with EPA Reg. No. 524-576 but a hard copy was not submitted with that application.). The 
pin-punch date on the submission is June 11, 2008. 

Please let me know if you need any additional information. l appreciate the time you have taken to look 
into this! 

Thanks, 

Jeannine 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

June 16, 2008 

OPP Decision Number: D-394798 
EPA File Symbol or Registration Number: 524-LTL 
Product Name: MON 89034 
EPA Receipt Date: 11-lun-2008 
EPA Company Number: 524 
Company Name: MONSANTO COMPANY 

RUSSELL P. SCHNEIDER 
MONSANTO CO 
MONSANTO COMPANY 
1300 I STREET, NW, SUITE 450 EAST 
WASHINGTON, DC 20005 

OFFICE OF 
PREVENTION, PESTICIDES AND 

TOXIC SUBSTANCES 

SUBJECT: Receipt of Registration Amendment Subject to Registration Service Fee 

Dear Registrant 

The Office of Pesticide Programs has received your amendment and certification of 
payment. If you submitted data with this application, the results of the PRN-86-5 screen will be 
communicated separately. During the administrative screen, the Office of Pesticide Programs 
has determined that this Action is subject to a Pesticide Registration Service Fee as defined in 
the Pesticide Registration Improvement Act. 

The Action has been identified as Action Code: B900 

AMENDMENT;PIP;NON-FAST-TRACK (EXCEPT B89 ABOVE); 

No additional payment is due at this time. 

If you have any questions, please contact the Pesticide Registration Service Fee 
Ombudsman at (703) 308-8260. 

Sincerely, 

jl.l/lVlA QcruJ1-t>L
Front End Processing Staff 
Information Technology & Resources Management Division 



IFee for Service! 

,i 

{8309725-

This package includes the following for Division I 

c New Registration 0 AD 

·• Amendment ''
1 BPPD 

~) RD I 
.,. Stud,s? · ' Fee Waiver? 

[][] L Risk Mgr. ••volpay %Reduction: 
I 

Receipt No. s-1 830972 I 
I I ' EPA File Symbol/Reg. No. 524-LTL 

Pin-Punch Date: I 6/11/2008 I 

0 This item is NOT subject to FFS action. 

~-R~e~qu7.e~s21tei.!;d:~l ~\J~C~l a~u =~~~ l 
Granted: I 1-;lq 00 J 

Amount Due: $ r!{\ \ D \0 D 
>--- ' 

Inert Cleared for Intended Use 

Reviewer: /.) tL ;Y) 
L \ ,1' 

Remarks: \j 

Parent/Child Decisions: , 
I 

Uncleared Inert in Product 

Date: lo /;!>/of 
' ' 
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I 

ISB'S Front-end PRIA Completeness Screen 
Draft 3; 10/25107 

- .. -. -- ' 

.· . 

EPA Receipt Date: JUN 112008 EPA Reg. Number: . 5:2tl ~ 1..72.. 

Check Li~t Item 
... . . . . 

Yes No NIA 
-'-

I Has the PRIA Fee been Paid; is a copy of the check or X Pay.gov receipt included in tile Subm~ssioh Package? 

Is an Application Form (EPA Form 8570-1) Included in the· . 
2 Suhmisslon Package, is it completely filled out and signed 1-

inCluding package type? 
------

Is a Coufidcntial Statement of Formula (EPA Fonn 8570-

I 3 29) Included in the Submission Package, is it completely 
t-illed out and signed (boxes 1·21)? 

--~ 

4 
Is a Fornmiator's Exemptiou State111ent (EPA Pom1 8570· /., 27) Included in the Submission Package? 

-~------ ----~~~~---

5 
Is a CcrtificHtion with Respect to Citation of Data (EPA '1-Form 8570~34) Included in the Submission Package? 

---~ ----------- -

() 
Is a Daw Mntrlx (EPA Form 8570·35) Included in the /_ 
Submission Pnckagc? 

------- --------~---------

7 Is .a LaheJ Included in the Submission Package? x 
[;_ 

---
Arc Data Jncludcd in the Submission Package? X -

>< Is the Submission lUI Amendment? 
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1-

*Sales or Other Commercial/Financial Information Is Not Included* 

-j 

Monsanto Company NOO N!:GOTIABLE 180122986.7 ~ 
Atcounl5 P1yobl1 l~~qJirkls 314-694-2099, BOON. lirldbergl1, St. t.ov\$. MO 63167 

Vondot Numbe<: 37H;J10 

No< Ami 

05/2812008 

Cammonts 

10,600.00 10,500.00 EPA R&uistration No. 524·575 MON!I9034 

MONSANTO 

10,600.00 '·"" 10.500.00 

_ _/ 

3!rHiJ!-NN•1'!,!-H!i!··hi,,I$J.i!4"!1 l;dB ·•'3r•!iJ;!-IlrioJi·I-!J iii#,!,JI-•!#it.l"l!l#l!!!·';!§!ll.!lMI£!•1! 

OATS OS/28/l!OOB 

- ~-_i:~ci'ili1'-

1801229867 

VOIO IF NOT CASHED WITHIN SIX MONTHS 
~AY TO THE 

OROEA OF 
ltNIIIONMfNTA~ PROT"ECTION AGENCY 
HO ACCOUNTING OPERATIONS BRANCH 
PM-226 
PO Box 3803!9M 
PITISBURGH PA 15251·6399 

········10,500.00" 

THIS AMOUNT'UN THOUSAND F!Vf HUNt>REO'"''••••••••• .................. ,,,,,,,,.,,,,., .... , ........................ , ........ USO 

PAYABLI; AT CITIIIANK, N.A. 
ON€ PENNS WAY 
19720 NEW CA$TU:, DE 19720 

U'IBD 12 2'lB~ ?u• 

• 0 

' 

II 



D Registration OPP /denUfier 

&EPA 
United States Number 

Environmental Protection Agency IX] Amendment 
Washington, DC 20460 D Other 

Application for Pesticide Section I 
1. Company/Product Number 2. EPA Product Manager 3_ Proposed Classification 

File Symbol 524-575 Sheryl Reilly 

Company/Product (Name) PM# [8] None 0 Restricted 
MON 89034 90 

5. Name and Address of Applicant (Include ZIP Code) 6. Expedited Review. In accordance with FIFRA Sec! ion 3(c)(3)(B)(i). 

Monsanto Company my product is Similar or identical in composition and labeling to: 

800 N. Lindbergh Blvd. EPA Reg. No. 

St. Louis, MO 63167 
Product Name 0 Check il this is a new address 

Section II 

IX] Amendment- Explain below. D Final printed labels in response to 
Agency letter dated 

D Resubmission in response to Agency letter dated D 'Me Too" Applic~tion. 

D Notification-Explain below. D Other- Explain belovr. 

Explanation: Use additional page(s) if necessary_ (For Section I and Section It) 

Administrative Materials for the Application to Amend the Registration of the Plant-Incorporated Protectant 

Bacillus thuringiensis Cry IA.l 05 and Cry2Ab2 Proteins and the Genetic Material (Vector PV-ZMIR245) 

Necessary for their Production in MON 89034. 

Section- Ill 
1. Material This Product Wilt Be Packa ed In: 

Child-Resistant Packaging Unit Packaging Water Soluble Packaging 2. Type of Conta1ner 

DYes" DYes DYes 
0Metal 

ONo ONo ONo D Plastic 

0 Glass 
~ Certff'rcatfon must 1/"Yes" No_ per 1/"Yes" No. per D Paper 
be submitted Unit Packaging Container Package wgt Container 

Oother wgt. 
'Spedry;__ 

3. location of Nel Contents Information 4_ Stz:e(s) Retail Container 5. Location of label Directions 

0 On label 0 label D Conta·,ner 
D On labeling accompanying product 

6. Manner in Which Label is Affixed to Product D lithograph D Other 

D Paper glued 

D Stenciled 

Section IV 
t. Contact Point Com le/e items direc/1 below for ldenlifJCation of Individual !o be con/acted. if necess ,/o rocess /his a lication. 

Name Title Telephone No. (lnctude Area 
Russell P. Schneider Code) Sr. Director, Regulatory Affairs & 

Policy (202) 383-2866 

2. 

4. 

Certification 6 Date Application 
I certify /hal /he s/a/emen/s I have made on /his form and all affachmenfs /hereto are true, accurate and complete. 

Received I acknowledge /hal any knowingly false or misleading statement may be punishable by fine or imprisonmenl or 
both under apph' cable raw_ 

Signa~ c;;;-~ 3_ Title 

Typed Name 5. Dale 

Yong Gao, Ph.D. Tel. (314) 694-2943 
Please re<ld ms/rucf/ons on reverse before compfeltng form. 
EPA Form 6570-1 (Rev. 3-94) Previous editions are obsolete. 

Monsanto Company 06-CR-172£-4 

(Stamped) 

Regulatory Affairs Manager 

June 11, 2008 
Form Approved. OMB No. 2070-0060. Approval Exp1res 2-28-95 

White- EPA Fite Copy !original) Yettow- Applicant Copy 

Page 3 of34 



&EPA UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
401 M Street, S. W. 

WASHINGTON, D.C. 20460 

Paperwork Reduction Act Notice: The public reporting burden for this collection of information is estimated to average 1.25 hours per response for 
registration and 0.25 hm.:rs per response for reregistration and special review activifles. includ'1ng time for reaa"1ng the instructions and compleflng the 
necessary forms_ Send comments regarding burden estimate or any other aspect of this collection of information, including suggestions for reducing the 
burden to Director, OPPE Information Management Division {2137), U.S. Environmental Protection Agency, 401 M Street, S.W .. Washington DC; 20460. 
Do not send the com leted form to this address 

Certification with Respect to Cftatfon of Data 
Applicant'sfRegistrant's Name, Address, and Telephone Number: EPA Registration Number f File Symbol; 

Monsanto Company, 800 N. Lindbergh Blvd., St. Louis, MO 63167 (314)-694-2943 524-575 

Active lngred1ent(s) and/or representatiVe test compound(s): Bacillus fhunhgiensis Cry tA1 05 and Date: 
Cry2Ab2 proteins and the genetic materia! (vector PV-ZMIR245) necessary for their production in June 11, 2008 
MON 89034. 

General U~e Pattern(s) (list all those c1a1med for this product using 40 CFR Part !58· Product Name: 

Terrestrial field crop MON 89034 

NOTE: It your product is a 100% repackaging of another purchased EPA-registered product label~)for all the same uses on your label. you do not 
need to submit this form. You must subm'd the Formula!O(s Exemption Statement EPA Form 8570-27 

0 I am responding to a Data-Call-in Notice, and have induded with this form a list of companies sent offers of compensation (the Data Matrix form 
should be used for this purpose). 

Section 1: METHOD OF DATA SUPPORT (Check one method only) 

I am using the cite-all method of support, and have included w'1!h I am using the selective method of support (or cite-all option under 

0 this form a list of companies sent offers of compensation (the ~ 
the selective method), and have included with !his form a 

Data Matrix Form should be used for this purpose). completed list of data requirements (the Data Matrix form must be 
used). 

Section II: GENERAL OFFER TO PAY 
[Required if using the cite-all method or when using the cite-all option under the selective method to sat1sfy one or more data requirements! 

0 I hereby offer and agree to pay compensation. to other persons, with regard to the approval of this application. to the extent required by FIFRA. 

Section Ill: CERTIFICATION 
1 certify that this application for registration. this form for reregistration, or this Data-Call-In response is supported by all data submitted or cited in 

the application for registration, the form for registration, or the Data-Call-In response. In addition, if the cite-all option or cite-all option under the selective 
method is indicated in Se1:tion 1, this applicahon is supported by all data in the Agency's files that ( !) concern the properties or effects of this product or an 
identical or substantially similar product, one or more of the Ingredients in this product. and (2) is a type of data that would be required to be submitted 
under the data requirements in effect on the date of approval of this application if the application sought the initial registration of a product of identical or 
similar composition and uses 

I certify that for each exclusive use study cited in support of this registration or rereg,strati on, that I am the original data submitter or that I have 
obtained the written permission of the original data submitter to cite that study. 

1 certify that for each study cited in support of this registration or reregistration that is not an exclusive use study, either: (a) I am the original data 
submitter; (b) I have obtained the permission of the original data submitter to use the study in support of this application; (c) all periods ot eligibility for 
compensation have expired for the study; (d) the study is in the public literature: (e) I have notified in wnting the company that submitted the study and 
have offered (i) to pay compensation to the extent required by sections 3{c)(1)(F) and/or 3(c)(2)(B) of FIFRA; and (ii) to commence negotiations to 
determine the amount and terms of compensation, if any, to be paid for the use of the study. 

I certify that in all instances where an offer of compensation is required, copies of all offers to pay compensation and evidence of their delivery in 
accordance with sections 3(cl{1)(F) and/or 3(c)(2)(B) of FIFRA are available and will be submitted to the Agency upon request Should I fail to rroduce 
such evidence to the Agency upon request, I understand that the Agency may initiate action to deny, cancel or suspend the registration of my product m 
conformity with FIFRA. 

1 certify that the statements t have made on this form and all attachments to it are true, accurate, and complete. I acknowledge that any 
knowin ,tv false of misleadln!'l statement mav be punishable by fine or imprlsonmen t of both under the applicable taw. 

Signature~ 
&;" c.-z..9-

Date Typed or Pr'1nted Name and Title 

June II, 2008 Yong Gao, Ph.D. 

Regulatory Affairs Manager 

Monsanto Company 06-CR-172E-4 Page 4 of34 



June 11, 2008 

Dr. Sheryl Reilly, Chief 
Microbial Pesticides Branch 

MONSANTO 
imagine 

Biopesticides Pollution Prevention Division (7511 P) 
One Potomac Yard 
2777 S. Crystal Drive 
Arlington, VA 22202-4501 

MONSANTO COMPANY 

800 NORTK LINOBCRGII BLVO 

ST LOUIS, MISSOURI 6)167 

http:/ /www.monsanto.com 

; ~ ' ' 
"' 

Subject: Application to amend the registration of MON 89034, EPA Registration 
No. 524-575 

Dear Dr. Reilly: 

On June 10, 2008, EPA granted Monsanto Company a conditional registration (EPA Reg 
No. 524-575) for MON 89034 insect protection com with an expiration date of 
September 30,2010. The registration requires that growers set aside 20% of their com 
acres as a structured refuge for com borers. Monsanto herein requests to amend the 
registration ofMON 89034 to allow for 5% structured refuge in the Com Belt (non~ 
cotton growing regions) for com borers. 

MON 89034 produces two different Bacillus thuringiensis (Bt) proteins, CrylA.l 05 and 
Cry2Ab2, both of which are highly efficacious against lepidopteran insect pests. The two 
proteins have important differences in their modes of action, which were discussed in the 
original registration request (Head, G. 2006. Insect Resistance Management Plan for 
Second Generation Lepidopteran-Protected ComMON 89034. MRID 469514-30). In 
view of the dual effective dose and the distinct mode of action of the two proteins, the 
likelihood of resistance evolution is significantly reduced compared to single Bt protein
containing products. Therefore, MON 89034 is expected to be sustainable using a 
reduced structured refuge. In the petition to EPA for registration filed in September 2006, 



Monsanto requested to reduce structured refuge for com borers in the U.S. Corn Belt to 
5% for MON 89034 compared to the 20% for existing single Bt protein corn such as· 
MON 810. Monsanto also requested to reduce structured refuge for com borers in the 
southern cotton-growing regions to 20% for MON 89034 compared to 50% for single Bt 
protein-containing corn. 

EPA granted a 20% structured refuge requirement for MON 89034 in the southern 
cotton-growing regions in the registration, EPA Reg No. 524-575. In a letter to 
Monsanto dated December 19, 2007, EPA indicated that they would require additional 
data to support MON 89034 field com uses in the Com Belt with a 5% structured refuge, 
specifically data on dose determination, cross resistance potential among CrylA.l 05, 
CrylF and Cry lAc, and additional simulation modeling. Monsanto has generated 
additional data which consistently support the conclusion of the original petition 
submitted to EPA in September 2006. 

In the current submission, cross-resistance potential among CrylA.105, Cry2Ab2, and 
CrylF was determined, and further deterministic modeling was conducted with various 
parameter settings that reflect both realistic scenarios, as well as unrealistic worst-cases. 
The following conservative assumptions were made in the modeling: (1) no natural 
refuge (alternative hosts) for European corn borer (ECB) or Southwestern corn borer 
(SWCB) is present, even though both species are known to use a variety of wild hosts 
that are common in corn agro-ecosystems; (2) resistance to CrylA.l05 and Cry2Ab2 is 
complete with no fitness costs, despite widespread evidence that Bt resistance generally 
is not complete and is accompanied by fitness costs; (3) the initial frequency of all 
resistance alleles is 0.005, which is as high as has been recorded for Bt resistant allele 
frequencies; (4) the Cry2Ab2 toxin and a!l Cry! toxins (Cry!A.l05, Cry lAb, CrylF) are 
99.S)O/o effective against ECB; (5) the Cryl toxins are 99-99.5% effective against SWCB; 
and the Cry2Ab2 toxin is 85-95% effective against SWCB; (6) cross resistance among 
Cry1A.l05, Cry lAb, and CrylF was modeled using three highly conservative scenarios: 
full cross-resistance only between Cry lAb and CrylF; full cross-resistance only between 
CrylA.l05 and CrylF; or full cross-resistance among all three of these toxins; (7) 
heterozygote-resistant pests have twice the survivorship of fully susceptible individuals; 
(8) both ECB and SWCB have two generations on com per year; and (9) market 
scenarios range from 100% MON 89034 to no MON 89034 adoption. 

The results showed that for ECB, the resistant allele frequency for Cry2Ab2 was 
unchanged after 30 years with a 5% refuge under either adoption scenario (100% 
adoption ofMON 89034 or a shared marketplace with single Bt products) and all cross
resistance scenarios. Similarly, the resistant allele frequency for CrylA.l05 was either 
unchanged or only slightly increased after 30 years under all scenarios, except when 'full 
cross-resistance was assumed among all of the Cryl proteins. Even in this extremely 
unrealistic worst-case scenario, resistance to CrylA.l05 took 29 years to evolve. In 
contrast, complete resistance to the single gene products evolved in less than 30 years 
under both adoption scenarios even with a 20% refuge requirement. 



With SWCB, under the cross-resistance base-case, the durability of the proteins in MON 
89034 was greater than that of the proteins in the single Bt products under all efficacy 
and adoption scenarios, even though the refuge was 5% for MON 89034 compared with 
20% for the single Bt products in all cases, The uniformity of this result across all 
assumptions of product adoption and the level of control provided by the proteins in 
MON 89034 shows the value of dual effective dose products like MON 89034 for IRM. 
When the marketplace was shared (adoption scenario 2), MON 89034 always had greater 
than 30 years of durability, while the single Bt products lasted from 17-23 years. 

Even under the highly unrealistic worst-case cross-resistance scenario, resistance to 
Cry2Ab did not evolve in the 30 year period and resistance to the Cryl proteins (which 
were all assumed to be cross-resistant) evolved in 17-29 years. Under the still highly 
conservative assumption of complete cross-resistance between CrylA.l 05 and Cry IF 
(alternate base-case), resistance to CrylA.105 only evolved in one case, and there took 
28.5 years to develop. Therefore, assuming full cross-resistance among CrylA.105 and 
the other Cryl proteins present in the marketplace still resulted in little resistance 
development to the dual effective dose product MON 89034, even with the 5% refuge 
requirement for MON 89034 and 20% requirement for single protein products. In all 
cases modeled, the efficacy ofCry2Ab2 remained intact and the presence ofMON 89034 
extended the durability of the single protein products. 

In summary, under all adoption, cross-resistance, and efficacy scenarios, deployment of 
MON 89034 with a refuge size of 5% was more durable than single trait products with 
20% refuge and, in the more realistic scenarios, the pyramid was many times more 
effective than the single Bt products in delaying resistance in both ECB and SWCB. 

In support of this application for an amendment, Monsanto is submitting the following: 

• Transmittal Document 

• Volume I of2: Gao, Y. 2008. Administrative materials for the application to amend 
the registration of the plant-incorporated protectant Bacillus thuringiensis 
CrylA.l05 and Cry2Ab2 proteins and the genetic material (vector PV-ZMIR245) 
necessary for their production in MON 89034. This volume includes the following: 

a. Application for Pesticide Amendment (EPA Form 8570-1)' 
b. Certification with Respect to Citation of Data (EPA Form 8570-34)' 
c. Data Matrix (EPA Form 8570-35)*' 
d. Product Label • 
e. Confidential Statement of Formula (CSF)*** 

• Volume 2 of2: Head, G. P. 2008. Assessment of the impact ofMON 89034 
introduction on Bt resistance development in European and Southwestern com 
borer. Monsanto Company report number MSL0021297.*** 

Note on confidentiality classification: 
* Category A: Non-confidential and can be released to public 



... 
Category 8: Subject to the provisions ofFIFRA Section lO(g) and therefore protected 
from disclosure to multinational or foreign pesticide producers. Redacted data matrix is 
non-confidential and can be released to public. 
Category C: Confidential business information that is protected from any disclosure 
indefinitely by provision ofFIFRA Section 10. 

On June 2, 2005 the Federal Regi:ster published a notice from the EPA regarding fees and 
decision times for pesticides registrations [FR 70(105): 32327-32335]. Based on the 
"Pesticide Registration Improvement Renewal Act- PRIA II Fee Table- Effective 
October 1, 2007" published by EPA, this proposed amendment request to the registration 
ofMON 89034 belongs to category B900- Amendment (e.g., new IRM requirements 
that are applicant initiated; or amending a conditional registration to extend the 
registration expiration date with additional data submitted). The fee for category B900 is 
$10,500. Monsanto will wire this amount to EPA through electronic transfer. 

If you have any questions with respect to this amendment request, please feel free to 
contact Dr. Russell Schneider, Senior Director, Monsanto Regulatory Affairs and Policy 
at (202) 383-2866, or me at the phone number or e-mail listed below. Thank you for 
your attention. 

Sincerely, 

Yong Gao, Ph.D. 
Regulatory Affairs Manager 
(314)694-2943 (office) 
yong.gao@monsanto.com 

cc: Russell Schneider, Monsanto 
Carolyn Carrera, Monsanto 



Plant-Incorporated Protectant Label 

"- l~J ·-MON 89034 P" ~ '' 
( y; .(.l{,~> 

vT f. to 71"' 

Active Ingredients: 

Lepidopteran-Protected Com 
(OECD Unique Identifier: MON-89034-3) 

Bacillus thuringiensis Cry I A.l 05 protein and the genetic material necessary for its 
production (vector PV-ZMIR245) in event MON 89034 com ............. 0.002-0.0056% 

Bacillus thuringiensis Cry2Ab2 protein and the genetic material necessary for its 
production (vector PV-ZMIR245) in event MON 89034 com ............. 0.0015-0.0055% 

Percentage (wt/wt) on a dry weight basis whole plant (forage) 

Caution 

KEEP OUT OF REACH OF CHILDREN 

NET CONTENTS ___ _ 

EPA Registration No. 524-575 

EPA Establishment No. 524-M0-002 

Monsanto Company 
800 North Lindbergh Blvd. 
StLouis, MO 63167 

DIRECTIONS FOR USE 

It is a violation ofFederallaw to use this seed in any manner inconsistent with this 
labeling. Information regarding commercial production must be included in the 
Technology Use Guide. 

MON 89034 can be used to protect com plants from leaf, stalk, and ear damage caused by 
com borers. 

MON 89034 can be crossed with events MON 88017, TC1507, or DAS-59122-7 to 
produce combined trait com products. 

Monsanto Company Page 29 of34 
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In order to minimize the risk of these pests developing resistance to MON 89034 com, an 
insect resistance management plan must be implemented which includes planting of a 
structured refuge. 

These refuge requirements do not apply to seed increase/propagation of inbred and hybrid 
seed com and small scale research trials for observation, nor to commercial hybrid sweet 
com. 

a) Corn-Belt/Non-Cotton Growing Areas 

For MON 89034 sweet com, growers are required to destroy any MON 89034 sweet com 
stalks that remain in the field following harvest via rotary mowing, discing, or plow-down 
within one (1) month of harvest. 

For MON 89034 field com grown outside cotton-growing areas (e.g., the Com Belt), 
grower guides must specifY that growers must adhere to the following refuge requirements. 
Growers must plant a structured refuge of at least 5% com which is not a lepidopteran
protected Bt com hybrid. Growers who fail to comply with the IRM requirements risk 
losing access to Monsanto com PIP products. 

Refuge planting options include: separate fields, blocks within fields (e.g., along the edges 
or headlands), and strips across the field. 

External refuges must be planted within Y2 mile. 

MON 89034 
{95 acres} 

<=;;,mile 

Refuge 
Non-Bt lepidopteran· 
protected com 
(5 acres} 

When planting the refuge in strips across the field, refuges must be at least 4 rows wide. 

MON 89034 
(95 acres) 

Refuge 
Non-S! lepidopteran
protected corn 
(5 acres) 

Insecticide treatments for control of European corn borer, com earworm, southwestern 
com borer, southern cornstalk borer, sugarcane borer, fall armyworm and com stalk borer 

Monsanto Company 06-CR-t72E-4 Page 30 of34 



may be applied only if economic thresholds are reached for one or more of these target 
pests. Economic thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-Bt com 
refuges. 

b) Cotton-Growing Area Refuge Requirements 

Cotton-growing areas include the following states: Alabama, Arkansas, Georgia, Florida, 
Louisiana, North Carolina, Mississippi, South Carolina, Oklahoma (only the counties of 
Beckham, Caddo, Comanche, Custer, Greer, Harmon, Jackson, Kay, Kiowa, Tillman, 
Washita), Tennessee (only the counties of Carroll, Chester, Crockett, Dyer, Fayette, 
Franklin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, Lincoln, Madison, 
Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of Carson, Dallam, 
Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and Shennan), 
Virginia (only the counties of Dinwiddie, Franklin City, Greensville, Isle of Wight, 
Northampton, Southampton, Suffolk City, Surrey, Sussex) and Missouri (only the counties 
of Dunklin, New Madrid, Pemiscot, Scott, Stoddard). 

For MON 89034 sweet com, growers are required to destroy any MON 89034 sweet com 
stalks that remain in the field following harvest via rotary mowing, discing, or plow-down 
within one (I) month of harvest. 

For lepidopteran-protected Bt field corn grown in cotton-growing areas, grower guides 
must specifY that growers must adhere to the following refuge requirements. 

Growers must plant a structured refuge of at least 20% com which is not a lepidopteran
protected Bt com hybrid. The refuge may be treated with insecticides as needed to control 
lepidopteran stalk-boring and other pests. 

Refuge planting options include: separate fields, blocks within fields (e.g., along the edges 
or headlands), and strips across the field. 

MON 89034 
(80 acres) 

Refuge 
Non-Bt lepidopteran
protected com 
(20 acres) 

External refuges must be planted within Y:z mile (114 mile or closer preferred). 

Monsanto Company 06-CR-172E-4 Page 31 of34 



MON 89034 
(80 acres) 

<= Y, mlle 

Refuge 
Non-Bt lepidopteran
protected com 
(20 acres) 

When planting the refuge in strips across the field, refuges must be at least 4 rows wide. 

Insecticide treatments for control of European corn borer, com earworm, southwestern 
com borer, southern cornstalk borer, sugarcane borer, fall armyworm and com stalk borer 
may be applied only if economic thresholds are reached for one or more of these target 
pests. Economic thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-Bt corn 
refuges. 

European com borer 
Southwestern com borer 
Southern cornstalk borer 
Com earworm 
Fall armyworm 
Corn stalk borer 
Sugarcane borer 

Corn Insects Controlled 

Ostrinia nubi!alis 
Diatraea grandiosella 
Diatraea crambidoides 
He!icoverpa zea 
Spodoptera frugiperda 
Papaipema nebris 
Diatraea saccharalis 

Sales of corn hybrids that contain Monsanto's Bt com plant incorporated protectant must 
be accompanied by a Grower Guide which includes information on planting, production 
and insect resistance management and notes that routine applications of insecticides to 
control these insects are usually unnecessary when com containing the Bt proteins is 
planted. 

MON 89034 is a product of Monsanto's research program offering unique genetic 
characteristics for specific grower needs and may be protected by one or more of the 
following U.S. patents: 5023179, 5110732, 5164316, 5196525, 5322938, 5352605, 
5359142,5378619,5424412,6018100,6051753,6331665,6489542,6645497,6962705, 
7064249, and 7250501. 
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EPA Registration File No. 524-575 (Vol. 2) 

Page is not included in this copy. 

Pages -=1~9~2 __ __ through -=1~9~3 __ __ are not included in this copy. 

The material not included contains the following type of 
information: 

Identity of product inert ingredients. 

Identity of product impurities. 

Description of the product manufacturing process. 

Description of quality control procedures. 

Identity of the source of product ingredients. 

Sales or other commercial/financial information. 

A draft product label. 

X The product confidential statement of formula. 

Information about a pending registration action. 

FIFRA registration data. 

The document is a duplicate of page(s) 

The document is not responsive to the request. 

Proprietary information pertaining to the chemical 
composition of an inert ingredient provided by the source 
of the ingredient. 

Enforcement sensitive information. 

Attorney-Client Privilege. 

Claimed Confidential by submitter upon submission to the 
Agency. 

Internal Deliberative Information. 

* The information not included is generally considered confidential by product 
registrants. If you have any questions, please contact the individual who 
prepared the response to your request. 
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Rice, J.F, BJ. Wolff, J.C Jennings, and fD Masucci 
2005 Su1nmary ofSomhem Blot Analys1s ofMON 
89034 and MON 89597 Com. Monsanlo Techmcal Pro!luct 
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Gas!tic Fluid Monsanto Tcchmcal Report MSL-!9929 466946-06 Monsanto Company OWN Assessment 

Goley ,M.E. and J J Thmp 200S tmmunodetcct1on of 
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Teixeira, D 2006 EValuation of Poteut1~l Dietary 
Effects ofCry2Ab2 Protein on Minute Pi1ate Bugs, Onus 
mmirosus (HemlpiCJa. AnthocoJ idae) l>lonsunJo 4695t4-24 Environn~eutal 

885 4340 Technical Report MSL-20171 Monsauto Co1npau OWN Assess1ne11t 

S111denuann. A.B., J.R Porch, and H 0. KJIICger. 2006. 
Evaluahon of!'otential Effects ofExposuJe to CrytA 105 
Pwtein in an Acute Study With the PaJaSitic Wasp, 
/dl!loumon prmmssonno (Hymenoplera. ldmeumonidae ). 469514-25 Envuonmental 

885 4340 Monsanto Technical R~Jt MSL-20 149 Monsanto Con1 an OWN Asses.smeut 
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&EPA 
Form Approved OMB No. 2070-0060 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
401 M Street, S.W. 

Washington, D.C. 20460 
Paperwork Reduction Act Notice: The pub he 1eporting burden for this collection of inf01malion is estimated to ave1age 0.25 hours pe1 response for registration activities and 0.25 hours pe1 
response for 1eregislra\ion and special1eview activities, including time for readirtg the inslrudons and completing the necessary fo1ms. Send comments regal ding lhe burden estimate 01 any 
othe1 aspect of this collection of in1olmalion, including suggestions for reducing the burden lo: Director, OPPE lnfo1malion Management Division {2137), U.S. Envi1onmental Protection Agency, 
401 M Slreel, S.W .. Washington, DC 20460. Do not send the fo1m lo thisadd1ess. 

DATA MATRIX 

Dale: June II, 2008 EPA Reg. No./File Symbol: 524-575 I Page8of 12 
Applicanl's/Regishant's Name & Address: 

Monsanto CO~Jly,800 N. Lindbemh Blvd., St. Louis, MO 63167 Product: MON 89034 

Ingredient Bacli/ns 1/ml"ingiensis Cry !A. I 05 and Cry2Ab2 Proteins mtd the Gcnchc Material (Vector PV-ZMIR245) Necessary for l[teir ProdUcholl iu MON 89034 (OECD Unique 
Identifier: MON-89034-3) 

Guideline Refe1ence Number Guideline Study Name MRID Number SubmiUer Slalus Note 

Gall~ghcr, S P. and J B Beave~s. 2006. Evaluation of 
Potential D1etary Effects ofMON 89034 with t~e 

885 4050 Nort~eln Bobwhite: an E1g~l-11ay Dietary Study r~1th 469514-27 Envi1onmental 
Corn G1mn. Monsanto Technical Rep01t WL-2005-012. Monsanto Company OWN A~sessmcnt 

Muet~, M, T. Cumm. J. Warren, S Dubelman, M. 
Glaspic,J Murphy, S.Lcv10e, J Holtmeye1,andC. 
Jiang 2006. Ae10bic Soil Deglaciation of the Purified 4695 t4-28 

885 5200 Cry2Ab2 and Cry lA-105 Proteins Monsanto Technical Environmcnlnl 
Repo1t MSL-20 174. Monsanto Compan OWN Assessment 

l-lucsing, J.E., U. Duan, and S L Levmc. 2006. 
NIA llndangered Species Ri~kAssessmem fo1 ComMON 4695 t4-29 Enviromnental 

89034. Monsanto Techmcal Re\)on MSL0020394 Mon~an\o Co!"_\lany OWN Assessment 

MacRae, I. C., C.R. B1orvn, S.L Le~me. 2005 
Evaluation oflhe Potential for lntemctwns Between lhe 

NIA Bac1fl11s Thunngiemil Protcms Cry lA to5 and Cry2Ab2. EnvironnJentol 
Monsanto Technical Re ort MSL-19859 466946-02 Momamo Compm1 OWN Assessment 

Sinde1mann. A B, J.R. Porch, and H 0 Krueger 2006. 
Evaluation of Potential Effects of Exposure to Cry2Ab2 
P1otein in an Acute Study with the Pa1asitic Wasp, 
/chnenrnon prom1ssorms { Hymenop\e1a: lchneumonidac). 469514-26 Envilonmental 

885 4340 Monsanto Technical Rep.ill MSL-20148 Monsanto Comp"n OWN Assessment 
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Reghlatory Affairs Manager 
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oEPA 
Form Approved OMB No. 2070·0060 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
401 M Street, S.W. 

Washington, D.C. 20460 
PapeJWork Reduction Act Notice: The public reporting burden lor I his colleclion of information is estimated to avef<!ge 0.25 hours per response for registration aclivitles and 0.25 hours per 
response for rere~slration and special review activities, induding fime for reading the instructions and compleling the necessary forms. Send commenls regarding the burden eslimate or any 
other asp eel of this collection ol information, induding suggestions for reducing the burden to: Director, OPPE Information Management Division (2137), U.S. Erwironmenlal Proleclion Ageocy, 
401 M Street S.W., Washin lon. DC 20460. Do not send the form to this address. 

DATA MATRIX 

Date: June II, 2008 EPA Reg. No./File Symbol: 524·575 lPage9of 12 
Appticanl's/Regislranl's Name & Address: 

Monsanto Companv, 800 N. Lindbernh Blvd., St. Louis, MO 63167 Product: MON 89034 
Ingredient Baci/lrrs thun"ngiensis Cry lA. !05 and Cry2Ab2 Proteins and I he Genetic Material (Vector I'V·ZMIR245) Necessary for Uu:ir Production in MON 89034 (OECD Unique 
ldc1t!ifier: MON-89034·3) 

Guidef1ne Reference Number Guideline Study Name MRID Number Submitter Status No~ 

Palmer, S.J. and 1-10 Krueger 2000 Insect Protectiou 
Protein 2: An Acute Toxicity Study With the Earthworm EUVI[Onmentat 
111 an Artificial Soil Substrate Monsanto Techmcal Assess1uent 

885 4340 ReportMSL-16177 450863-!3 Monsauto Com auy OWN 

!VIogg1, V.L 2000. Evaluallon of dJCtary effcct{s) of 
purif1cd Bar:dl~i r!mnngrcnsM· Cry2Ab2 protein on honey 

Environn1ental 
885.4380 

bee larvae Monsanto Techmcal Report MSL-t6961 
45337t-02 Mousanto Company_ OWN Assessment 

Te1xeira, D 2000. Assessment ofChron1c Toxicity of 
Cotton T1ss11e Contaming Insect Protcct10n Proteiu2 to 
Collembola (Fo/som/0 cand,da), Amended report EnviroliJMIItal 

885 4340 Monsanto Technical R~~rt MSL-16174 450863-14 Mousanto Com an OWN Assessment 

Palmer, S and H. Krueger 2000. Insect Protcet1on 
Protein 2. A Dietary Toxic1ty Study With Paras1tic 
Hymenoptera (Nosoma wlnpennu). Monsanto Techmeal EnVIfOIIIIICn!al 

885 4340 _!<,epon MSL-t6173 450&63-10 Monsm~o Com a1 OWN Assessmeut 

Magg1, V L 2000. Evatumiou of the Dietary Effecl{s} of 
Insect Protecllon Protem 2 on Adult Honey Bees (Ap1s Envlfonmental 

885.4380 me!il(era L ). Monsanto Technical Repoll MSL-16176. 450863-08 Monsanto Compauy OWN Asses,nneut 

Signature Name and Title Date 

~··· ~ Yong Gao, PhD. June II, 2008 

Regulatory Affairs Manager 
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&EPA UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Form Approved OMB No. 2070-0060 j 

401 M Street, S.W. 
I Washinaton, D.C. 20460 

Paperwork Reduction Act Notice: The public reporling burden for this collection of infonnation is estimated to average 0.25 hours per response for registration activilies <11d 0.25 hours per I 
response tor reregislralion and special review activities. including lime for reading the instructions and completing the necessary forms. Send commenls regarding the burden eslimale or any 
other as peel of this collect:~~~~~ information, including suggestions for reducing the burden to: Director, OPPE Information Management Division (2 137), U.S. Environmental Protection Agency, 
40 I M Slreel, S.W., Washin ton, DC 20460. Do not send the form to I his address. 

DATA MATRIX 

Date: June II 2008 EPA Reg. No./File Symbol: 524-575 I Page tO of 12 
Applicant's/Regislrant's Name & Address: 
Monsanto Comnanv, 800 N. Lindben>h Blvd., St. Louis, MO 63167 Product: MON 89034 

.. _/ 

Ingredient Bacrllus lhtrrmgrensls CrytA.l05 and Cry2Ab2 Proteins and the Genetic Material (Vector PV-ZMJR245) Necessary for their Production in MON 89034 (OECD Uttique 
Identifier: MON-89034-3) 

Gu-Ideline Reterence Number Gutdeline Sludv Name MRID Number Submitter Status Note 

Uead. G. 2006 Insect Rcsis~111ee Management Plan for 
NIA Second Geuerallon Leptdoptcran-Protected Corn, MON 469514-30 

89034. Monsanto Technical Re )On 06-RA-39-06. Monsanto Comoau ' OWN <RM 

Bogdanova. N and A. Cmwford (2007) Public fntcrest 
Doeuutent Supporting Regtstratiou of Baetiii~J' 
rhurmgrensts Cry lA 105 . Cry2Ab2 and Cry3Bbt 
Proteins tn Insect-Protected Corn MON 89034 aud MON 
89034xMON88017 Monsanto Com an OWN Benefits 

Bogdauova, N_, S. Dubelman, M. Mucth, 1. Murphy aod 
A. Silvanovich (2007) Responses to EPA Questions 
Regarding Application 524~517; to register r~:1et-Protecled ComMON 89034 !v!RrD 46951428 471403-01 Monsanto Con1nan OWN Misc. 

Bogdanova, N .. (2007) Responses to EPA Que.1tions 
Regarding Applic.ations 524-575 aud 524-575 to Register 
lnseet-Pmt;c~~d Corn MON 89034 and MON 89034 x 
MON 88017 MRJD 46951400 and 4695 [300) 471275-01 Mousanlo Comuanv OWN Mt~. 

Bogdanova, N. , (2007) Supplemeula( fnfotmaftoll to 
Address EPA Question< Regardmg Applications 524-575 
aud 524-575 to Register fnscct-Protcctcd ComMON 
89034 aud MON 89034 x MON 880t7 (MRlD 46951400 
and 46951300) 470794-02 Monsmt\0 Coml)any OWN Mise 

Signature 

~? 
Name and Title Date 

. --~ ~ Youg Gao, Ph.D. June II, 2008 

Rc!!ulatorv Afihirs Mana!!er 
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oEPA 
Form Approved OMB No. 2070-0060 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
401 M Street, S.W. 

Washinqton, D.C. 20460 
Paperwork Reduction Act Notice: The public reporting burden for this collection of intormation is estimated to average 0.25 hours per response for registration activities and o.25 hours per 
response for reregistration and special review activities, including 1ime for reading the instructions and completing the necessary forms. Send comments regarding the burden estima1e or any 
o1her aspect of this collect'lon of information, ·lflclud'mg suggestions for reducing the burden to: Director, OPPE lnformalion Management Oiv'lsion (2137), U.S. Environmental Protection Agency, ; 
401 M Street, S.W., Washington DC 20460. Do nat send the farm to 1his address. ' 

DATA MATRIX I 

Date: June II 2008 EPA Reg. Na./File Symbol· 524~575 ) Page 11 of !2 

Applicant"s/Registranrs Name & Address: 

Monsanto Company, 800 N. Lindbernh Blvd., St. Louis, MO 63167 Producl: MON 89034 

Ingredient Bacillus th1rringiensrs Cry IA.l05 and Cry2Ab2 Proteins ~nd the Genetic M~terial (Vector PY·ZMIR245) Necessary for their Production in MON 89034 (OECD Unique 
Identifier: MON-89034-3) 

Gu1del"lne Reference Number Guidel"lne Study Name MRIDNumber Submitter Status Note 

!52-3! 
!52-34 Not applicable smce CrytA !05 and Cry2Ab2 are plant 
!52-35 ioeorporated protectants, are present at low levels. and 
885.3!00 tl\erc IS little opportunity for dermal or ocular contacr. 

Not applicable smce Cry!A. t05 and Cry2Ab2 are plant 
•ncorporated protcctams, are present at low levels, ond 
there IS little opportllllity for humalt inhalation cxposmc 

!52-32 A pathogenicity determinatiou is not applicable since 

8S5 3 !50 Cry I !05 alld Cry2Ab2 are not livmg organisms 

152-33 Not applicable since CrylA !05 aud Cry2Ab2 proteins 
885.3200 are ueither infective nor atho cmc. 
!52-36 There is no clear published cv,dence U1at has 
!52-37 demonstrated clinical allergic react1ons to Bt crystal 
152-38 protcms Momtoring for hypcrseuSIIIVIty mc1dcnls can be 
885.3400 im lemcnled after re IStratiOl\ lS grallted 

152-39 Not apphcablc since Cry JA.105 and Cry2Ab2 prot ems 
885 3500 are not hvin,; or~anisms 

!54-!7 A pathogemcily dctermmauon is nol applicable s•nce 
885 4!00 ~_rylA.J05 and C 2Ab2 arc not livin or amsms. 

Not applicable smce there is no reason to suspect that 
wild mammals would be any more scm1tive to Cry lA.l05 
aud Cry2Ab2 than laboratory 1namrnals Mammals do not 
possess Cry protein receptors. A pathogenicity 

!54-!8 detennination is not applicable since C1ylA.!OS and 
885-4150 Qy~Ab2 arc not livin or anisms. 

Signature 

~ .•. 
Name and Title Date 

~ Yang Gao, Ph.D. June II, 2008 
Regulatory Affairs Manager 
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EPA Form 8570-35 {g-97) Electronic and Paper versions available. Sub mil only Paper version. Agency Internal Use Copy 

Monsanto Company 06-CR-172E-4 Page 15 of34 

~ 



&EPA 
Form Approved OMB No. 2070.()060 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
401 M Street, S.W. 

WashinQton, D.C. 20460 
Paperwork Reduction Act Notice: The public reporting burden for this collection ol inlormalion is estimated to average 0.25 hours per response tor registration activities and 0.25 hours per 
response tor reregistration and special review actiVities, including lime lor reading the instructions and completing the necessary forms. Send comments regarding the burden estimate or any 
other aspect ol!his collection of inlormation, including suggestions for reducing the burden to: Director, OPPE tnformalion Management Division (2137}, U.S. Environmental Protection Agency, 
401 M Street, S.W., Washington, DC 20460. Do not send the form to !his address. 

DATA MATRIX 

Date: Juue II 2008 EPA Reg. No. !Fite Symbol: 524-575 __ _J_ Page 12 of t2 ' 
Applicanl's/Registranl's Name & Address: 

Monsanto Compal)y, 800 N. Lindbergh Blvd., St. Louis, MO 63167 Product: MON 89034 
Ingredient Bacdftrs tlmnngiensrs Cry IA.l05 and Cry2Ab2 Proteins and the Genetic Material (Vector PV-ZMIR245) Necessary for their l'roduclion in MON 89034 (OECD Unique 
ldcrtlificr: MON-89034-3) 

Guideline Reference Number Guideline Stud Name MRIO Number Submil!er Status Note 

Results ofacwc toxicity tcsJs 1vil!1 Daphnm d•d not 
produce any evidence of adverse effcCis_ Testing Wllh 
estuorinc and marine species 1S not warranted because of 
very low 10 no potenlial for exposure 10 the Cry lA. !05 
and Cry2Ab2 protc1ns from field corn. A pathogeniCity 

t54-21 detcnninat10n IS not at•pllcable since Cry!A.!05 and 
885 4280 C 2Ab2 arc notlivin or an1sn1S 

Cry lA t05 and Cry2Ab2 arc insect toxins and Cry 
protems have never been shown to cause toxicity in 

t54-22 
aquat1c and terrelilnal plants The nsk of out crossing to 

885 4300 
weedy wild relatives is VIrtually nonexistenl. 

Signantre 

~ 
Name and Title Date 

~ Yong Gao, Ph.D. June II, 2008 

l Regulatory Affairs Manager 
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